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BAY OF BENGAL. 
CYCLONE MEMOIRS, Part II 



ACCOUNT OF THE CYCLONIC STORM OF AUGUST 

2ist to 28th, 1888. 

By ALEXANDER PEDLER, Esq., F.C5., 
liHeorologtcal Reporter to the GovernmeKt of Bengal.* 



INTRODUCTION. 

THE present paper is written with the intention of giving a full description 
of the formation and history of a very violent cyclonic storm which passed 
through Bengal from August 21st to 28th, 1888. The storm was undoubtedly 
one of the class which usually forms during the rainy season in the Bay of 
Bengal, and not of the class of the fierce cyclones which are generated at, what* 
are called, the transitional periods, f.^., from April to the end of May, and from 
the middle of September to the beginning of November. But though it was 
of the feebler class of storms called the cyclonic storms of the rains, the storm 
in question was in one quadrant at least of force almost equalling that which is 
usually experienced in the most destructive cyclones, and was of sufficient force to 
almost cause the loss of one, if not of two, vessels. 

The storm was generated close to the land at the head of the Bay of Ben- 
gal, within a few miles of Saugor Island. This area has in its neighbourhood 
several meteorological observatories, and thus affords an excellent opportunity 
of watching the meteorological conditions which precede and accompany the 
formation of such a storm. The northern half of the storm after its formation 
was well over the land, and was of feeble character, as was also at first all the 
area near the centre of the storm, but in the southern half which lay over the 
sea at a considerable distance from land the cyclonic winds were extremely 
violent, and an attempt is made to account for the more remarkable differences 
in the wind-force in different parts of the storm which are here indicated. It will 
be shown that at first the fierce part of the storm was confined to an area from 
about 90 to 200 miles to the south of the centre, but that as the storm passed 
inland the area of strong winds gradually closed up and came nearer and 
nearer to the centre. Another point of importance in the storm was the fact 

* These memoirs are written by difibrsnt members of the department. It lis considered best in order to 
secure enumeration of cyclonic facts and phenomena from different points of view to allow each writer to 
express his views fuHy, Hence the writer of each memoir is solely responsible for the theoretical views put 
forward in the memoir. The Editor hence does not necessarily agree with the views or theories put forward or 
with the explanation given of the phenomena under discussion* 
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that the centre of the barometric depression was many miles to the south of the 
centre of the circulation of winds, which fact is perhaps connected with the dis- 
tribution of the strength of the winds in the storm. The storm was also remark- 
able for the slight barometric depression which accompanied it when the exces- 
sive force of the winds is considered, and was very noticeable for the parti- 
cularly heavy wave of rainfall which was brought up in its rear. Finally there 
was another interesting feature in the storm inasmuch as it was formed while 
there was a second but smaller storm already in existence, which had been for 
some days travelling acroiss India in a westerly direction. 

The storm will be discussed under the following heads : — 

Short description of the meteorological conditions in the Bay of Bengal and 
in Bengal itself antecedent to the formation of the storm. 

Detailed description of the weather over the same area day by day from 
August 15th to the 28th, 1888, inclusive. 

Track of the storm. 

Discussion of the wind-directions and force over the storm area when the 
storm was being formed, and for the first two or three days of its existence. 

Discussion of the pressure distribution over the storm area during the forma- 
tion of the storm, and for the first two or three days of its existence. 

Short description of the rainfall accompanying the storm and of its distri- 
bution. 

Concluding remarks. 

Weather previous to isth August 1888. 

The weather of the period previous to the actual formation of the cyclonic 
storm at the head of the Bay of Bengal in August 1888 had been decidedly 
abnormal. It is, however, not necessary to deal in detail with the meteorolo- 
gical conditions for any long period antecedent to the storm, for it does not ap- 
pear that its character was directly connected with the peculiar features of the 
weather of the year. On the other hand, as one of the abnormal meteorological 
features in this period perhaps determined the position of the commencement of 
the storm, it is desirable that the main facts should be placed on record. 

From the beginning of the year till the commencement of June 1888 the 
meteorology of the Bay of Bengal, and of the land area to the north of it, calls 
for practically no comment, as the conditions were fairly normal in the various 
seasons. At the beginning of that month the conditions in the Bay and in 
Bengal were such as usually precede the setting in of the monsoon rains in Ben- 
gal, which takes place generally in the second week of the month. In May three 
successive strong advances of monsoon winds occurred in the Bay. The first 
advance took place about the 8th or 9th May in the extreme south of the Bay, 
and in front of this advance, a small cyclonic storm was formed which crossed 
the Madras coast near Cuddalore on the night of the nth. The advance then 
died away without having progressed very far up the Bay. The second advance 
commenced about the 17th and lasted only for four or five days, and it would 
appear that in this advance the monsoon winds reached about the centre of the 
Bay, when they again died away. The third advance of the monsoon current 
commenced in the south of the Bay on the 27th, and from the 28th exceptionally 
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strong winds were reported at the Ceylon stations, which continued up to early 
in June. On June ist, the advance had reached well into the centre of the 
Bay, and there were no definite indications of any storm having formed in front 
of the advance. On the 2nd of June, however, a small cyclonic storm commenc- 
ed to form to the north-west of the Andaman Islands. On the 3rd a distinct 
storm existed off the West Pegu coast. The small storm then commenced to 
move in a north-westerly direction, and on the 4th of June it was in the centre 
of the Bay, and advancing towards the Orissa coast. In its progress, however, 
it gradually broke up and became more feeble, so that by the morning of the 
5th, as it approached the Orissa coast, it bad ceased to exist as a definite 
storm, and a diffused barometric depression only drifted over the head of the 
Bay and Orissa, giving moderate rain in its advance, which continued for some 
days up to the 9th or loth, and spread over the greater patt of the province of 
Bengal. 

Up to this period, therefore, all the meteorological indications pointed to 
the early commencement of the rains in Bengal and in Northern India generally, 
and in normal years the next advance of the monsoon current would probably 
have carried the rain-bearing current over the greater part of the province of 
Bengal. But though strong advances of monsoon winds took place in the south 
of the Bay for some days after the 6th, and from the 17th, and from the 21st, rainfall 
remained almost practically absent from the whole of Bengal up to the 27th or 
28th of June. While, however, Bengal was thus almost rainless, excessive rain 
was being received over Burma and Assam, and from the 22nd to the 29th of June, 
Dhubri, for instance, received more than 26 inches of rain, while falls of more 
than 10 inches in a week were reported in several cases. It is clear, therefore, that 
the monsoon current from the south and centre of the Bay was being deflected to 
an unusual extent eastwards. The cause of this deflection of the rain-bearing 
current from Bengal and Northern India towards Burma and Assam appears to 
have been that a very shallow but persistent barometric depression existed at this 
period off the Arakan and West Pegu coasts. This was accompanied by a feeble 
but continued cyclonic whirl or wind circulation, as indicated by the winds at the 
coast stations, so that the monsoon winds which were blowing to the south of the 
shallow area of disturbance were given an eastward set, and thus passed over 
Burma and Assam instead of advancing up the Bay towards Bengal. About 
the 27th ^f June however this tendency to the formation of the shallow low 
pressure area in the east of the Bay ceased, its disappearance being simulta- 
neous with the setting in of the rains in Bengal. At the same time a feeble 

but distinct tendency to the formation of a low pressure area commenced in 
South and South- West Bengal. The appearance of this tendency to low pres- 
sure, and the consequent cyclonic circulation of winds, simultaneously with the 
disappearance of these conditions in the Bay was, however, probably merely a 

coincidence. 

This tendency to comparatively low pressure in the southern and western 
districts of Bengal appears to have remained a distinct feature during the whole 
of July, as is shown in the following table where the variations of the mean 

A 2 
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pressure from the normal values for July 1888 are given at 13 typical stations in 
the province :— 



^— — — ^— ^— — — — ^ 


Variation of mean 
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pressure for July 
1888 from the 
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— 004 


Jessore . , * 
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Pressure, it will therefore be seen, was in comparative defect at Calcutta and 
Burdwan. 

This fact seems to have been of importance in determining the area over which 
the barometric depressions in July were generated, for on July ist a feeble depres- 
sion was formed over Western Bengal near Ranigunj, which afterwards moved 
in a north-westerly direction through Behar. On the 5th July, a tendency 
towards a cyclonic circulation of winds appeared over parts of Western and 
Central Bengal, probably connected with a slight depression, which afterwards 
moved in a westerly direction through Chutia Nagpur. Later on, about the 12th) 
a small cyclonic storm was formed off the south part of the Orissa coast, which 
crossed the coast between Pooree and Gopalpur early on the 14th. 

The effects of this small storm having passed away, another depression was 
formed on July 19th, the centre of the depression being close to the Sunder- 
buns and to the south-east of Saugor Island, The small storm was accompanied 
by a distinct cyclonic circulation of winds, but the wind-force was not large 
at the coast stations, though the pilot brigs at the Sandheads seem to have 
experienced a hard gale of wind, and squally weather generally obtained 
over the northern half of the Bay, The small storm commenced to. advance in- 
land on the 19th, the centre passing close to Saugor Island, and afterwards 
advanced in a north-westerly direction. It apparently filled up on the 23rd 
after it had travelled into the North-Wcstem Provinces to Allahabad. . Again, 
on the 29th July, a feeble low pressure area was developed over part of West and 
South-West Bengal, accompanied by a cyclonic circulation of winds, the 
centre of which was near Burdwan. This depression afterwards advanced in a 
north-westerly direction passing through Behar, and out of the province of 
Bengal. 

It will thus be seen that out of five disturbances in July 1888 (one feeble 
and four more important), four were generated over the western and sotfth- 
western districts of Bengal or over the sea-area adjoining. It is a striking 
instance of the fact that a persistent shallow disturbance or barometric depression 
may exist over a particular area, from which several small storms may be deve- 
loped in succession, provided only other circumstances are favourable. 

With the succession of small storms just described, the rainfall in Bengal in 
July was decidedly heavy, and the fall of the whole province was about a fifth 
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larger than usual, while in such districts as South-West Bengal, Chutia Nagpur, 
and Behar through which these storms passed, the rainfall was nearly a third ito 
excess of the ordinary fall, and an average rainfall of no less than about 16 inches 
was recorded in these districts during the month. 

At the commencement of August, a barometric depression was formed 
close to Saugor Island, and on the 4th the centre of the depression and of 
the accompanying cyclonic circulation of winds was to the south-east of that 
station. It continued to exist as a feeble, but remarkably persistent storm, and 
remained almost unchanged in position and intensity in the north-west angle of 
the Bay for four days, the centre very gradually drifting to the south and south, 
west of Saugor Island up till the 8th, when it was close to the coast. On the 
morning of the 9th it had advanced inland, and was to the south-west of Cal. 
cutta. During this day the storm continued to move in a westerly direction^ 
and on the morning of the loth the centre was in the Singbhoom district of Chutia 
Nagpur near Chyebassa, but the storm had then become decidedly more feeble, 
and subsequently filled up. On the nth of August a very rapid fall of pressure 
took place in South-West Bengal, and another small depression formed, the centre 
of which was between Saugor Island and Calcutta. It was accompanied by a 
distinct cyclonic circulation of winds, and on the 12th, the area of disturbance 
advanced into the eastern part of South Behar. On the 13th, conditions remained 
practically unaltered, but on the 14th a rapid increase took place in the strength 
of the westerly winds, forming perhaps an extension of the Bombay monsoon 
current, and the easterly and south-easterly winds which were previously blow- 
ing over the greater part of Bengal and Behar, were replaced by westerly and 
south-westerly winds in all districts except in the extreme east and north of the 
province. A very rapid increase of pressure also took place in the western and 
south-western districts, and the area of minimum pressure in the province was 
transferred to the southern districts of North Bengal, where also there existed 
at that time a marked tendency to the setting up of a cyclonic circulation of 
winds. A very important barometric depression was then formed, the history of 
which will be dealt with in the description of the detailed meteorology of the 
days immediately previous to the formation of the storm under discussion. 

Both these small storms in the early part of August brought up heavy 
general rainfall to the whole of Bengal and Behar, and rainfall up to the middle 
of the month continued to be in considerable excess of the normal in all districts 
except North Bengal and North Behar. 

The above description of the meteorology of the few weeks before the for- 
mation of the August storm is instructive, as there are certain abnormal features 
which remained persistent from the end of June till the middle of August. These 
were, first, the existence of the depression off the Arakan coast which caused the 
retardation of the rains in Bengal, and with the disappearance of this depression 
the appearance or formation of a similar depression in South-West Bengal accom- 
panied by a tendency to set up a cyclonic circulation of winds over the area of 
depression. During July and the first half of August, no less than six small 
storms, each accompanied by a cyclonic circulation of winds, were formed over this 
area. Most of them, it is true, were more or less feeble, but one, at least, gave 
rise to very strong winds at sea. The successive formation of these six storms 
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can scarcely have been a matter of accident, and it is clear that they were con- 
nected with the persistent low pressure area in question, even if they cannot be 
considered to stand in the relation of effect and cause. It was also oyer the 
same area that the very severe storm about to be discussed in detail was 
formed, and hence a connection between the pre-existing abnormal features of 
the meteorology of the Province with the origin of the cyclone in question may 
be fairly assumed. 

Description of the daily weather from 15th to 29th August z888. 

August i^lh.-^lt has previously been noted that on the 14th August rather 
rapid changes in the meteorological conditions took place, due to a sudden 
advance of westerly and south-westerly winds over Bengal and Behar, which 
drove back the easterly and south-easterly winds previously blowing. This 
was also accompanied by a rapid increase of barometric pressure over the 
western districts, and the transfer of a feeble low pressure area which had exist* 
ed in the eastern part of South Behar to the southern part of North Bengal, and 
Over which also there was a tendency to set up a cyclonic circulation of 
winds. There was, at this time, little or no trace of the existence of the feeble 
low pressure area in South- West Bengal which had been previously prominent, 
but though latent for the time, it is probable that it was not quite non-existent. 
Rain fell generally and rather heavily on the 14th, and the conditions in 
Bengal were such as very commonly occur during the monsoon season in Bengal 
without being followed by any particularly abnormal consequences. 

In the following table, which is divided into three parts, are given, in the 
first part, the daily observations made at the principal stations round the Bay of 
Bengal ; in the second part, those taken on board a few vessels navigating 
different parts of the Bay, and on board the light ships and pilot vessels at 
the head of the Bay, and in the third part the observations taken at the 
inland stations in Bengal, and at a few stations in the North-Western and 
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Central Provinces. The principal facts as to the barometric pressure and wind 
directions, &c., are given in Plate VII. 



15th August 1888. 
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S..S.-E. 






1-71 






I 


Calcutta 


39'6ss 


--006 






91 




75'7 


S.-W. 






3-86 




lO 




Kishnaghur . 


29-666 




-■003 


8o-7 


87-3 


76-8 


w.-s.- 
w. 

S.-W, 




10 


i-93 




lo 


S..W, BenEal./ 


Burd«an 


29-640 


+■002 


+ ■000 


81-4 




9n-6 


77-4 






o7t 






1 




19-639 


+ ■025 


+ -D30 


76-4 


96 


880 


768 


S.-W, 






230 




■ D 


I 




J9"6j3 




-012 


in 


93 


86-6 


75'8 


s.-s.. 
w. 

N.-W. 










ID 


I 


Bfaagalpur . 


29-587 


-■030 


-■033 


82 '8 


9' 


8S-4 


8i-o 




7 


0-23 








Nya Doomlta 


19-603 


— -015 




76-0 


93 


865 


75-8 


Calm 






JSI 








Durbhunga . 


29-606 




-■D03 


87-0 


76 




81-3 


W.-N.. 




9 






Bahar . ' 






























\ 


Patna . . 


19-621 


-006 




84-6 


79 


91-9 




W. 




,0 Nil. 






1 


Gya . . 


39-615 




—-007 


84-2 


?J 


899 


76-8 


N.-W. 




.0' m. 






1 


Bu.ar . . 


^■6.g 






S2-0 


83 


ea-4 


78-7 


N.-W. 




■0 m. 








Haiaribagh . 


29-669 




+ -027 


73 '3 


90 


83-4 


73' 


W,-N.- 












Chutiar Na^puJ 
































Ranchee 


19-681 


+ 0]S 






86 


85-0 


72-9 


S.-W. 






o-ia 








Benares 


29-616 






&i-5 


85 


87-3 




S.-W. 








Gl».my. 






Allahabad . 


29-614 




-■0.7 


81-9 


84 


83-4 


76-6 


W..S.- 






0-04 


Do. 




■N.-W. ProvinO 


















w. 










■ 


cea. ^- 


Lucknow . 


J9&>7 


--006 


-■031 


84-6 


81 


88-3 


78-8 


N..N.- 

w. 

w.-s.. 

w. 

W.-S.- 




10 Nit. 




lO 


) 1 




.9-706 


-■003 


+ •03'' 


Bi'i 


73 


83-7 


73-6 




1 


mi. 




lo 


f Central Pro- 


Raipur 


( 


? 


? 


83-S 


70 


86-2 


76-0 


9 


9 


004 






1 vincca. 




























to 




Nagp«r . 


29-727 


--013 


-03, 84-2 


74 


sa-p 


7S"3 


S.-W. 


12 


7 


0-07 





On this day, over the whole Bay and at the coast stations, normal south* 
west monsoon weather obtained. Winds were south-westerly in almost all cases, 
and were also fairly strong. The differences of pressure between the entrance 
and head of the Bay were equal to almost three-tenths of an inch, which is 
about normal for the season. Rather heavy rain, slightly squally weather, and 
moderate swell were reported at the light-ships at the head of the Bay. At the 
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coast stations round che northern half of the Bay, moderate to heavy rain was 
falling, the rainfall being decidedly heavy at Chittagong. Over the southern 
half of the province of Bengal, winds were also south-westerly except at the 
south-eastern stations where southerly and south-easterly winds were blow- 
ing. In Behar, westerly and north-westerly winds were reported, while, in 
some parts of North Bengal, as at Dinagepore, an easterly wind was blowing. 
Pressure was falling moderately to rapidly over parts of North Bengal^ and the 
lowest pressure registered in the province was 29*587'' at Bhagalpur, where 
wind was north-west, and the next lowest was 29'590*' at Maldah, where the 
wind was south-east ; while to the south, south-west and east of these stations 
pressure increased rapidly, and to the west pressure was also higher, but not 
to so large an extent. It is therefore clear that a barometric depression was 
forming over the area between the two stations above named. General rain 
was being received over the whole province, most districts receiving average 
falls of half an inch and upwards. Very heavy rain was falling over the 
central districts of South-West and East Bengal, that is, to the south and south- 
west of the position in which the depression had formed, as is shown in the 
following table : — 

Rainfall for the twentv-four hours ending 6 p,m. 

15th August 1888. 



Meteorological Division. 



Orissa 



S.-W. Bfngal 






Average 
Rainfall- 



Inch. 
0-45 



249 



East Bengal • 



North Bengal 
North Behar 

South Behar 

Chutia Nagpur 



Heavy Rainfalls ixcstDiNO 3 inches. 



District. 



1*25 



0*50 
0*16 

0*66 
0-87 



24-Pergunnahs 

Howrah 
Hooghly . 
Burdwan 

Beerbhoom 

Nuddea 

Moorshedabad 



Chittagong 

Chittagong 

Tracts. 
Tipperah * 



1 



Stations. 



{ 



Hill ( 



Sonthal Pergunnahs ,\ 



Canning Town 

Alipore Jail 

Barrackpore 

Buseerhat 

Howrah 

Mohesreka • 

Hooghly 

Culna 

Raneegunge 

Soory 

Ramporehaut 

Bolpur 

Murarai 

Chooadanga 

Meherpore . 

Berhampore • 

Lalbagh 

Azimg^nge • 

{ungipore 
^Igola 

Cox's Bazaar 
Chittagong • 
Satkanya 
Rangamati • 
Rutna 
Kasba 



Amount. 



Nya Doomka 
Jamtara 



Inches. 
• . • 
400 

515 
3-83 
3'49 
375 
5*50 

3*09 
3*59 
374 
564 
9*88 

351 
4*45 
5*6o 
6*30 
390 
468 

3*24 

504 

7'53 

3'43 

455 
605 

358 
425 
362 



6*07 
3*05 
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Falls in excess of 3 incheEi were therefore numerous, while no less than ten 
stations reported amounts exceeding 5 inches, and at Ramporehaut nearly 10 
inches had fallen. 

The meteorolt^ical conditions in Bengal therefore on this day were to 
a considerable extent dependent on the existence of the depression between 
Maldah and Bhagalpur, A fairly strong and very moist current was feeding it 
from the south and south-cast, and was giving very heavy rain to the central 
districts of Bengal. 

i6tk August 1888. — The meteorological conditions of the Bay of Bengal, 
and over the land area to the north of it, on the i6th of August can be seen 
by the observations in the following table, which is, as before, divided into three 
sections dealing with the coast-area, the sea-area, and the inland-stations. The 
principal facts as to the distribution of pressure, the wind directions, &c., over the 
area dealt with are charted in Plate VII : — 



i6tk Auguif i8< 



— 










Tkm 


PERA- 






= 


= 




.Position of Station 


Station. 


Baromstkk. 


! 


""J 


°ir 


Win a. 




Wbat 
Reka 




i 


II 


1. 

if 


e 


t = 


E 


1 




z 






^\ 


i,i 


> 


e 


i 1 









1 






s 






<" 






H 1 


c E 


S 


i3 


'> 










A. Coast 




























STAriONS. 
























































1 f 


Galle . . . 


'9'97* 


+■004 


» 




aro 


780 


N.-W. 




3 Nil. 






9-30 


iCeyW . .] 


Colombo . . 


29-973 




+ •039 




9 S4;o 


75;o 


S.-S. W 










9-30 


J I 


Trincomalee . 


39-89^ 


+ ■016 




85-3 6 






s-w. 


12 


3 !fU. 










NBeapatam . 


J9-S83 


+ -030 


+ -OJ7 


8rg 7 


4 go-D 


78-3 


w 




B 0-02 










Madras . . 


29-BS4 






79S 8 


' 87-0 




s.-w. 


3 


o-oi 










Cocinada . 


29-793 


♦ •020 




78-5 7 


4 9i-o 


77-6 


w.-s.- 
w. 
s,-w. 






Seasm 


ot 






ViZflgapatam 


29758 


-;o47 


+ ■072 


B3-5 s 


4 88-3 


8i-i 


, 


mi. 








Wast Coaat 


FriM Point '. 


29'«i3 




*-024 


s;-5 s 


S5-2 


78-8 


s.-w. 




o'se 


Seasm 


>otl 




Bay. 


=9-634 


-■032 




8Q-3 8 


36-4 


75-6 


w.-s.. 
w. 

S.-W. 


18 












Balasore . . 


29-599 


-■066 


> 


79-5 S, 


87-4 


77-7 


>o 


0-12 










Saugor Island 


29'583 


-■080 


—039 


Bi-5 B 


83-7 


79-5 


w.-s.. 
w. 


30 1 


033 


Sea rou 


gh 




\ / 


Chittagong . 


29-661 


-■ooS 


-;o35 


76- ■ > 


78-1 


730 


3..S.-E. 


^ 












Akyab . . 


29732 






76-0 9 


8o-I 


77-6 


N..W. 












EakCoutBsy 


Diamond U- 
la<;d. 


29-832 


-■034 


+ -044 


8o-4 ) 


B4-9 


76-0 


S,-W. 


« 


0-33 










Rangoon . . 


29-870 


+ -O03 


+ ■046 


74-2 } 


84- J 


73-9 


w.-s.- 
w. 

S.-W. 


10 1 


l-4fi 










Tavoy . . 


29-913 


+ ■023 


' 


74-8 9 


S.-5 


73-2 


3 I 


2-94 






lo* 


}Mid B., ,{ 


Port Blair . 
Nancowry . 


29-905 
29-934 


-■042 


+ ■048 

+ -028 


I?. I 


B6-0 
86'o 


Si 


s.-w. 

S.-W. 


S 
3 1 


Nil. 


Cloudy. 
Overcas 


. 
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Teh 


EBA- 




1 








Position of Slat ion 


Statiok 
Vessel. 


Bahohetbb, 


s 

s 




i?r 


£ 


Wind. 










n 


1. 

j1 


B 




B 


I 

1 ■ 


Weathbr 
Reuarks. 


1 






II 


n 




1 


1 


1 


3 


.0 • 

1 


1 1 


.1 










<» 


6" 




H 


X 


1 


S 





> u 


t£ 






B. Se* ObsbRvA 
























A.M 


L.t.N. , Linit.E 




















• 






10 


I.--OJ' . 


8S°-46 


Mutta Light . 


39-tiii 


--049 


-•076 


B3-3 


89 


... 


... 


W.S.- 

w. 


7/> 


■6 


Strong wind. 




ii'-jS' . 


88°-6' 


Lower Gasper 


29-565 -'065 


--105 


82-9 


83 






S.-W. 


ff' 




Rainy. 










39*597 --US" 


-;o83 


83-5 












Sea rough. 


8 


!0°-46' , 


87--M 


Ridee Light . 
P. V. Sarauti 

P.W.Coleroon 


ig673 
29'6o5 

19'S94 


-■04a 


-■089 


83-3 


85 






S.-W. 

w.-s.. 
w. 

S..W.by 


5f 


1 


Heavy swell. 
CLudy. 

Overcast. 




e^-se' . 


S3°-o3 


S.S.Rohilla. 


39"894 




+ -0)4 










s.^;. 


3to . 


1 


Light wind. 
























w. 








a 


"■"-44' . 


g5°-ii 


S. S. rauflHf 


39-^25 


° 


+ •055 








... 


w. 
w.-s.- 


If ■ 


% 


Cloudy. 


s 


i°-oo' . 


80S3 


B. S. Clan 


I9'S?6 


— -007 


+ ■046 










6/ . 


B 










Macpherson, 
















w. 








B 


4°-*«' . 


82°-i3 


S.S. Medea. 


39'8d8 


i 


+ •038 


8i-i 


84 


86-7 


8i-4 


w. 


4f. 


< 




8 


a'-a.' . 


B4'-52 


5. S. Cotaba 


29-862 


--00S 


+*o3a 


... 








^f . 




Fine weather. 




C. Inland 
Stations. 






= 






















) 


Sibs^ar . . 


29-682 


^■o37 






79-1 


95 


9. -6 


7B-0 


N.-E. 










f Assam . 


Silchar . . 


ig-662 










91 


58-5 


76-7 


E -N..E 










) 


Dhuhri . . 


29-603 


— -oa* 




066 


S2-6 


86 


87-2 


7S>3 


E.-S -E 




0-3S 








Dacca . . 


29-594 


— '<HS 






77'5 


95 


84- 1 


777 


S.-W. 




0-S7 




■0 


(East Bengal .- 


Jessore . . 


29596 


■050 


' 


03B 


79 5 


94 


B7-7 


77'4 


W.-5.- 

w. 




0-73 








Calcutta . . 


29-594 


— ■061 




036 


78-9 




84-5 


75 '3 


s-w. 


7 1 


.-33. 




10 


J 


Kishnaghur . 


■tg-6o3 


-■064 


- 




77"7 


95 


83-9 


76-3 


w.-s.- 
w. 

N.-E. 


6 ■ 


053 




10 


1 


lulpaigun . 
^rajgunj . 


39'596 


— 032 


_ 


061 


S2-5 


90 


90-5 


76-S 


3 


o-Bo 






^ North Bengal. 


29-567 






069 


81-5 


91 


87-1 


79-S 


E. 


? 






10 


i 


Bea''u'l«h. 


29'577 


— -047 


- 


033 




86 


85-8 


78-5 


S.-E. 


S 


mi. 






1 


Berhampore . 


39-570 


— 052 






83-3 


87 


84-1 


77-8 


S..S..E. 


6 I 


D-oS 




!° 


l-S.-W. Brngal -< 


Burdwan . . 
Raneegungt . 


29'573 
29-550 


-067 

-;o89 


z 


s 


77'9 
79-4 


>' 


845 
79-5 


764 
7S'4 


Calm. 
S.-W. 


4 1 


3-25 






1 


Purneah . . 


29;sSo 






036 


87:6 






76-6' 


E. 




0-47 








Nya Dpomka 
Efcagalpur . 












(3 


84-3 


74-8 


E. 




0-1 1 








39-566 






03a 


85-8 








E. 












Durbhunga . 


29-57^ 








87-0 


78 


89'4 


82-3 


N..E. 








10 


iBBhat . 


Patna . . . 


39-590 


--03' 


- 


020 


84-6 


87 


B6-4 


79-7 


W.-S.- 

w. 
w. 


i I 


0-02 




10 


j 


Gya . . . 


39-573 


--043 


_ 


044 


82-1 


76 


87-9 


74'3 


a 1 


1-67 








Dehree . . 


39-597 


--023 




017 


8314 


39 


86-8 


74-0 


w. 




0-.7 








Buxar . . 


29-605 


— 014 




008 




S3 


86-4 


79"7 


N.-W. 




mi. 




.0 


Chutia Nagpur 


Ranohee . . 


29-609 


--072 


- 


024 


71-i 


93 


7e'5 


69-9 


N..N.- 
W. 


■» ' 


4-B3 








Hasaribagh . 


29-613 


—056 




037 




97 


764 


70-3 


W. 




T-05 










39-595 






o.B 


84-4 


85 
3? 


B6-S 


79'9 


W. 






Gloomy. 


10 


.N.-W. Provin- 


Allahabad . 


29-6. 


-■OD3 


-■D03 


8^1 


84-3 




N.-N.. 
W- 

E.-S..E 


7 1 


m. 


Overcast, 


to 


ces. 


Lucltnow . . 


29-618 


+ ■012 


--003 


86-6 


78 


933 


Bo-8 




B Nil. 








it:;-" : 


29-713 




+ 037 


80-0 


76 


87-2 








9 mi. 






Central Provln- 


? 




? 




77 


84-1 


75-8 


W.-S.- 




Nil. 


Overcast, 






















W. 








10 


) 


Nagpur . . 


29-725 


-■00 


+ -037 


B5-5 


65 


90-8 


76-5 


W..S.. 

w. 


13 


7 mi. 





■ In the column for velocity of wind, uumbars marked "/" represent wind force OD Beaufort '■ scale o- 
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In the centre and south of the Bay pressure was generally fairly steady ; at 
some of the western stations it was rising, and at some of the eastern stations 
falling slowly* At the head of the Bay pressure was falling rapidly, parti- 
cularly at the western stations, and at Saugor Island a fall of 0*08 inch was 
reported, and on this day the pressure at Saugor Island again became lower 
than it was at most of the other stations in its neighbourhood, instead of being 
somewhat higher than at such stations as Calcutta, Jessore, Kishnaghur, &c , as is 
normally the case. This probably indicates the continued existence of the low 
pressure in that district, which had been a prominent feature in the meteorology 
of Bengal for the previous six weeks. The differences of pressure over the Bay 
had, if any thing, rather increased, and strong south-westerly winds continued 
to be reported over the whole Bay. At the Sandheads rough sea with heavy 
swell, rain and strong winds were reported. General rain was fallin*): at the 
coast stations, particularly on the east coast of the Bay, Akyab having received 
five and a half inches, and Chittagong two and a half inches, in the previous 
24 hours. 

In Bengal, the small depression, which was on the 15th between Maldah 
and Bhagalpur, had moved about 90 miles in a west-south-westerly direction, 
and its centre was, on this day, a little distance to the south-west of Bhagalpur, 
or between that station and Raneegunge. The depression at its centre was 
still small in amount, and no station reported a pressure lower than 29*55 inches. 
A well-marked cyclonic circulation of winds which extended over the whole of 
Bengal and Behar accompanied the small storm, but the wind-force was 
moderate. 

As on the previous day rain was general over the whole province of Bengal, 
and the various districts received average falls of from about four-tenths of an 
inch in North Bengal and North Behar to nearly 3 inches in Chutia Nagpur. 
As on the 15th the heaviest falls did not occur near the centre of the depression, 
but on the southern side of it. In the Midnapore and 24-Pergunnahs districts 
of South Bengal, and some of the districts of Chutia Nagpur, very heavy falls 
occurred, as are shown in the accompanying table. 

Rainfall for the twenty-four hours ending 6 p.m. 

16th August 1888. 



Meteorological Dirlsioii. 



Orissa 



South-Wbst Bengal. 



East Bengal 



Average 
RainfJl. 



Inch. 
o'66 



0*94 




Heavy Rainfalls sxcttoiNo 3 inches. 



District 



Midnapore 

24-Pergunnahs 

Chittagong 
Backergunge 
Noakholly • 
Tipperah • 



f 



SUtlon. 



Amount. 



Tumlook 
Kukrahaty • 
Bhagwanpore 
Diamond Harbour 
Canning Town • 
Cox's Bazaar 
Patuakhally 
Harrishpore 
Commilta . • 



Inches. 

... 

3*50 

4*82 

3*99 
3.27 

4' 10 
395 

4*12 

5*26 
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i6th August 1888 — continued. 





Average 
Rainfafi. 


Heavy Rainfalls ixcibdino 3 inchss. 


Meteorological Division. 


District. 


Station. 


Amount. 


• 


Inch. 






Inches. 


North Bengal . 


0*40 






*•• 


,, Behar 


038 






••• 


South Behar • 


0-83 


Sonthal Pergunnahs • 


Godah • • • 


350 




r 


C 


Semtagurah • 
Mahudi Hills 
Jhoomrah Hills < 
Ramghar • , 




3'98 


• 




Hazaribagh • • \ 




4*37 
5-50 

3*50 


Chutia Naofur 

• 


• 

272 


i 


Lohardugga . 
Ranchi • 




3-25 
4*6o 






Lohardugga • • < 


Palamow 
Silli . 
Garwah 




473 
1000 

3*50 






Singbhoom • • 


Chyebassa , . 


» • 


360 



The rainfallon'this day was perhaps not quite so heavy as on the previous 
day, and the falls in excess of 5 inches were not very numerous. Only one 
station, Silli, in the Lohardugga district, received a fall of 10 Jnches. 

The principal features in this day's meteorology were therefore the west- 
south-westerly movement of the depression in the centre of the provincei and 
the renewed tendency to the development of the low pressure area in the 
south-west of the province near Saugor Island. Except for these two features, 
almost normal monsoon weather obtained both in the Bay of Bengal and also in 
Bengal, Behar, and the neighbouring districts of the North-Western and Central 
Provinces. 

ijtk August /<?<?<?.— The meteorological observations taken on the morning 
of this date are contained in the following table, which is divided into three 
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sections as od previous days. The principal facts as to the barometric pressures 
and wiad directions on this day are g^ven in Plate VIII. 













,7lh 


August 1888. 
















PosHiooofStttioii. 


ofiVZ. 


„.,o«„„. 


H 


1 
i 


Teu- 

14 HOURS. 


Wjno. 




s. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

0-36 

Nil 
Ml. 
o-j8 

Nil. 
Nit. 

t3 

'ml 

Nil. 




1 


i 




i 

si 

1 




1 


I 


i 
> 


i 

g 

1 

¥ 

3 

7 

5 

; 


WHTH 


9-3" 

8 
S 

8 
8 


A. Coast Stat 
1 Ceylon . -^ 

( ( 

l.W«t Coast / 
Bay. 

lEastCoMtBay 
I Mid Bay .| 


Galle . 
TrinconalBC.' 

SS"" : 

Cocanada . 
Viiagapalam 
Go pal pur . 
False Point . 

Balasore 
Saugor Island 
Chittagoog , 

Diamond Is- 
land . 
Rangoon 

Port&liir '. 
Nancowry . 


39-988 
J9;9S6 

J9S70 

39-700 
3g'639 

=9S77 
19739 

39-842 
39-895 

29-902 
39-8,8 
J9-y.6 


+ ■0.3 

+ 020 
-006 

--OS8 
-■ogS 

~yii 

-■003 
-■oi3 


? 
+-04S 

i--039 
+ ;oo7 

? 
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In the first and second sections are given the data which refer to the Bay. 
In that area pressure was generally rising slowly at the south-western stations, 
while it was falling at the south-eastern stations and moderate south-westerly 
winds and generally fine weather prevailed over the whole area. At the eastern 
stations in the northern half of the Bay pressure was generally rising, but at the 
western stations, and particularly at Saugor Island, a considerable fall of pressure 
was reported, showing that the area of comparatively low pressure near this 
station was slowly increasing in intensity. This fact is also supported by the 
readings taken on board the Lower Gasper and Intermediate light-ships, and also 
by the facts that while at Saugor Island the barometer was 29*550 inches, at 
Balasoce it was 39577 inches, at Calcutta 29-572 inches, at^ishnaghur 29-5S6 
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In the first and second sections are given the data which refer to the Bay. 
In that area pressure was generally rising slowly at the south-western stations, 
while it was falling at the south-eastern stations and moderate south-westerly 
winds and generally fine weather prevailed over the whole area. At the eastern 
stations in the northern half of the Bay pressure was generally rising, but at the 
western stations, and particularly at Saugor Island, a considerable fall of pressure 
was reported, showing that the area of comparatively low pressure near this 
station was slowly increasing in intensity. This fact is also supported by the 
readings taken on board the Lower Gasper and Intermediate light-ships, and also 
by the facts that while at Saugor Island the barometer was 29-550 inches, at 
Balasore it was 39-577 inches, at Calcutta 29*572 inches, at^ishnaghur 29-386 
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inches, and at Jessore 29*584 inches, while, as stated in the discussion of the 
previous day, pressure should under normal weather conditions in Aug^ust he 
higher at Saugor Island than at these stations. Winds over the northern half of 
the Bay were usually south-westerly though at the eastern stations they were 
becoming southerly and south-easterly. Winds at the coast stations were only 
moderate in strength, and rainfall was either light, or in many cases entirely 
absent; but on the light-ships at the Sandheads and on the Pilot vessels squally 
rainy weather with very rough confused sea obtained. On this day, however, at 
the head of the Bay there was absolutely no tendency to anything like cyclonic 
circulation of winds^ and steady-south-westerly and southerly winds were reported 
in every instance. 

The observations at the inland stations in Bengal^ and Behar show that the 
small storm which was on the 16th to the south-west of Bhagalpur had again 
slowly drifted westward, and its centre was a little more than 100 miles to the 
west of its previous position, and not far from Gya, where the barometer 
was 29*522 inches, and where a north-north-easterly wind was reported. In all 
probability, the centre was between Gya and Hazaribagh, as at the latter station 
a pressure of 29*540 inches and a west wind were reported. The depression had 
therefore deepened slightly during the 24 hours from the i6th to the 17th, 
though it was still slight. The small storm continued to be accompanied by a 
definite cyclonic circulation of winds, which practically extended over the whole 
province of Bengal. Light to moderate winds were reported, except at the coast 
stations in the north-west angle of the Bay. 

On this day rainfall was light in Orissa and in North Bengal, and moderate 
in South- West Bengal, North Behar, and East Bengal, all of which districts were 
outside the area covered by the small storm. South Behar, in which the storm 
was travelling, and Chutia Nagpur to the south of it, both reported very heavy 
rain, averaging nearly two inches, while in some districts, as shown in the follow- 
ing table, falls of three inches and upwards were rather numerous :— • 

Rainfall for the twenty-four hours ending 6 p.m. 

ijth August 1888. 



Meteorcrfogical Division. 



Orissa 

S.-W. Bengal . 



East Bengal . 



North Bengal 
North Behar 
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on 
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Hbatt Rainfalls bxcbbdino 3 inches, 



District 



Nuddea • 
Chittagong • 

Backergunge • 
Noakholly 



Shahabad 



{ 
{ 



■{ 



Gya 

Monghyr 

Hazaribagh 

Manbhoom 






Station. 



Kishnaghur • 
Cox's Bazar • 
Kutubdia 
Patuakhally 
Bauphal • 
Hanshpore • 



Amount. 



Dehree 
Bhubooah 
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Gya 
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Daudriagar . 
Sherrghati . 
Sheikpura 
Hazaribagh . 
Ihoomrah Hills 
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• •a 
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5*18 

5-13 
3*25 



4-83 

365 

363 
6*29 

3-46 
348 

4*50 
600 

3*12 

709 

3'5o 
315 
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The principal meteorological facts on this day were therefore the continued 
westerly movement of the depression across Bengal and Behar at the rate of 4 
or 5 miles an hour, and the further development of the feeble low pressure area 
in the south-west of IBengai, though up to this time the deficient pressure which 
existed was not accompanied by any tendency to a cyclonic circulation of 
winds, 

i8ik August 1888, — The meteorological data from which the general weather 
of this day can be determined are contained in the three parts of the following 
table, and in Plate VIII are charted these data in so far as they deal with the wind 
directions and barometric pressures- 
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These observations show that over the southern lialf of the Bay the weather 
conditions continued of ordinary monsoon character. The differences of pres- 
sure between the entrance and head of the Bay were fairly large. South- 
westerly winds of moderate force continued to blow at the coast stations and 
over the sea-area, and a few rain showers only were reported. In the northern 
half of the Bay conditions were changing. The S. S. Colaba in Lat. ly^sS'N. 
and Long. 87° 28' E. met with passing squalls and heavy sea, and reported a squal- 
ly appearance. The S. S. Tatsang in Lat. 18° 36' N. and Long. 90° 14' E. 
had strong squalls with heavy rain at noon, and thick and heavy rain during the 
greater part of the day. Southerly and south-easterly winds with heavy rain 
were reported from the stations on the east coast ; while along the west coast in 
the northern half of the Bay, winds were more strongly westerl y than they had 
been, particularly in the* north-west angle of the Bay, though they were still 
moderate in force. Weather was however generally fine over the area where 
ibe storm afterwards developed, the only exception being at the F. L. V. Meteor 
(Lat. 20° 46' N. and Long. 87° 39' E.) where unsettled weather, high confused 
sea, and heavy southerly swell prevailed. On this day also, though pressure 
was falling over the whole of the centre and south of the Bay, it had increased 
in the north-west angle of the Bay as represented by Saugor Island, Balasore, 
and the Light-ships and Pilot vessels, and the low p ressure which had existed 
near Saugor Island for the previous two days had on this day practically disap- 
peared. 

Over Bengal, Behar, and Chutia Nagpur pressure had increased rather ra- 
pidly, the increase being undoubtedly due to the continued westerly movement 
of the depression, which on the 17th was near Gya. In the North- Western and 
Central Provinces, pressure was falling very rapidly, and at Jubbulpore a fall of 
0*122 inch was reported, and at Nowgong one of 0*162 inch. At 8 A. M. of this day 
the centre of the depression was between Sutna and Nowgong. The storm had 
therefore travelled about 250 to 300 miles in a due westerly direction since the 
previous day, and its velocity had increased considerably, for while the mean 
movement from the i6th to the 17th was about 4 or 5 miles an hour, from the 
17th to the 1 8th it was about 1 1 or 12 miles an hour. The depression was slight- 
ly deeper than it had previously been. A well-marked cyclonic circulation of 
winds continued to accompany the storm. In the province of Bengal, the cyclo- 
nic circulation had almost ceased, and at the majority of the stations winds 
showed indraught only towards the storm-area. At some of the stations, how- 
ever, in Chutia Nagpur, winds were southerly and south-westerly, and appa- 
rently formed part of the circulation, but in all other cases easterly and south- 
easterly winds were blowing. 

Except in the extreme west of Behar and Chutia Nagpur which were still 
somewhat influenced by the storm, rainfall had become rather light and local over 
the whole of the province of Bengal, and the average falls in the various districts 
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were from about a fifth to four- fifths of an inch as are shown in the following 
table : — 

Rainfall for the twenty-four hours ending 6 pm. 

1 8th August 1 888. 



1 Districts, 

1 


Average 
Rainfall. ' 


1 

Orissa 

South-West Bengal ..... 
East Bengal ...... 

North Bengal 

North Behar 

South Behar ...... 

Chutia Nagpur ..... 


1 

Inch. ! 
0-24 

0*33 : 

0*30 
o'i9 ' 
22 \ 
0*78 ! 

032 I 



• The stations on the other hand in the Central Provinces, &c., affected by 
the storm were receiving heavy rain. Thus Saugor reported 6*44 inches, and 
Nagpur 5*64 inches, while Benares at some distance away from the storm 
received 2*24 inches, and Gya 2*8 1 inches. 

The conditions on the i8th August were therefpre somewhat different from 
those of the previous days. The storm, which was in West Behar on tha 17th, 
was continuing its westerly course through the Central Provinces and Central 
India, and was almost ceasing to affect the weather in the province of Bengal, 
where light monsoon weather prevailed on this day. Fine weather generally ob- 
tained in the north-west angle of the Bay, and the low pressure area previously 
existing there had almost disappeared. Winds were due westerly at the Sand- 
heads, while southerly breezes were blowing inland. Somewhat squally un- 
settled weather with heavy rain, prevailed a little to the north of the centre of 
the Bay, but elsewhere over the Bay, and at the coast stations, ordinary mon- 
soon weather generally obtained. 

jgth August /<y<?(?.— The meteorological conditions in the Bay of Bengal, 
and over the land area to the north of it, are fully represented in the table 
below. In this table four sections are given, instead of three, the first three 
being the same as on previous days, while the fourth section gives similar 
meteorological data taken at 4 P.M. on the 19th, over the area where the storm 
began to show signs of development from the morning of the 2cth. The distri- 
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bution of barometric pressure and ^he wind directions, as represented in the 
first three sections of the table, are charted in Plate IX. 
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* In the column for velocity of wind, numben marked "/" repreivnt wind forca on Beaufort's scale o-ta. 
A considerable number of vessels were navigating the southern half of the 
Bay. These were the Dundrennan, Bancoora, First Lancashire, Clan Mackay, 
Toxteth, Desdemona and India. In the extreme south of the Bay as represent- 
ed by the observations of the Desdemona, Clan Mackay, Skoljield and India 
in Lat. 5° to 8° N., ordinary monsoon weather with moderately strong south-west- 
erly winds obtained. The Toxteth, in Lat. 8" 26' N. and Long. 86** 17' E. met 
with squalls and heavy rain. A little further north, the Dundrennan in Lat. 9* 
11' N. and Long. 84" 39' E., reporteda slightly rising barometer, a moderately 
itrong south-westerly wind with a moderate swell and ordinary weather. The 
Bancoora in Lat. 10° 26' N. and Long. 85** 40' E., reported very similar weather. 
The Firit Lancashire in almost the same latitude and in Long, 81° E., that is, 
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considerably nearer to the Madras coast, experienced, for the greater part of the 
day light and variable winds. 

At the coast stations in the southern half of the Bay, weather conditions 
call for no remark ; pressure was fairly steady, though it was falling slowly at the 
western stations and rising in the east of the Bay ; south-westerly winds of mo- 
derate force prevailed at almost all stations, though at Port Blair the weather 
was reported to be squally. Light to moderate rain was also falling at a few 
stations. 

In the centre, and towards the northern part of the Bay, there were few ves- 
sels from which logs have been received. The Lalpoora was in Lat. 17° 6' N. 
and Long. 86°24'E. The weather she experienced was as follows: At 4 A.M. 
wind was variable ; from 8 A.M. to 8 P M. a fairly strong W.-N.-W. wind was re- 
ported, with heavy squalls and rain and rather high sea, and at midnight a 
tolerably strong west-south-westerly wind was blowing ; the barometer con- 
tinued steady throughout the day. The Chindwara was in Lat. 19® 17' N. and 
Long. 89® 46' E. Her log states that the wind on this day commenced at S.-W., 
then went to N.-E. to E., then to S.-E., and afterwards became variable, and 
finally settled down to S.-W. For the greater part of the day moderate to heavy 
rain showers were reported. The Rohilla was further north in Lat. 20° 32' N. 
and Long. 87° 33' E., and experienced a fresh W.-S.-W. wind in the early part 
of the day, but as she approached the Sandheads and Saugor Island, she had 
light variable winds, from N.-N.-E., N.-E. and S.-E. with rain at mid-day. The 
Colabay a little further north than the Rohilla^ in Lat. 20** 45' N. and Long. 
88° 12' E,, experienced winds which commenced at S.-W., and became northerly, 
and variable as she approached Saugor Island, while weather was squally with 
heavy rain. 

On board the pilot vessel Sarsuti^ the wind during this day is reported to 
have been very light in force, and to have come from almost every point of the 
compass, while very heavy rain fell. On board the P. V. Coleroon winds were 
very variable in direction, and heavy rain and moderate sea were experienced. 
The Meteor Ridge Light vessel at the Sandheads (Lat 20° 46' 30' N. and 
Long. 87° 39' 45'^ E.) reported variable winds in the morning, and S.-S.-E. 
winds in the afternoon with unsettled weather, light rain and heavy southerly 
swell. The F. L. V. Planet Intermediate Station (Lat. 21° 14' 45*" N. and 
Long. 88° 11' E.) reported a calm in the morning, and a southerly wind in 
the afternoon with showers of rain, smooth sea and southerly swell. The F. L« 
V. Canopus at the Mutla station (Lat. 21° 02' N. and Long. 86° 46' 30'^ E.) had 
very light variable winds in the forenoon, and light S.-S.-E, winds in the after- 
noon, the description of the weather in her log being ** a heavy southerly swell, 
continuous light and heavy rain from i A.M. to noon, wind light and variable 
during the remainder of the day and weather finer." The F. L. V. Hesperus 
at the Lower Gasper Station (Lat. 21° 26' \f N. and Long. 88° 6' 48'' E.) re- 
ported on this day light S.-E. winds in the morning, and S.S.-W. winds in the 
afternoon with ordinary weather. At the coast stations round the northern part, 
and more especially at the head of the Bay, moderate rain was falling and 
winds were variable in direction. At Balasore a calm was reported; at Saugor 
Island wind was northerly, velocity 2 miles an hour ; at False Point it was calm ; 
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at Calcutta it was E., at Jessore S.-E., at Burrisal S.-S.-E. and at Chittagong 
E.-S.-E. These observations indicate a feeble cyclonic circulation of winds 
Pressure was rising slowly over the northern half of the Bay, more particularly 
in the north-west angle, where the storm afterwards formed. But notwithstand- 
ing that pressure was rising over this area, at Saugor Island there had again 
arisen a defect relative to the surrounding stations. Thus at 8 A.M. of this day> 
the corrected pressures at Saugor Island and the neighbouring stations were as 
follows :— 



Saugor Island • . 29*621 Midnapore • . , 29*670 

Calcutta • • . 29*638" Jessore . . . 29*663' 

Balasore . . . 29*631" Burrisal . • . 29*677' 



Again, the following reduced pressures were recorded at 10 A.M. : — 

^* Midnapore . . , 29*676* 

Jessore . . . 29*688" 



Saugor Island . . 29649* 
Calcutta . . . 29-664" 
Balasore • . . 29*667*' 



Burrisal . . . 29*690' 

While at 4 P.M. the following readings were obtained : — 

Saugor Island 29*533* 

Calcutta . . . • 29-552* 

Jessore ..•...••... 29*590* 

These three sets of observations support one another and prove in the 
clearest possible manner that pressure at Saugor Island was low relatively to all 
the stations to the north, west and east of it. As pressure in August is usually 
higher at Saugor Island than in Central Bengal, it is evident that an area of 
deficient pressure overlay Saugor Island on this day. 

Three facts come out here very clearly. First, that there was on the 19th 
a feeble and partial cyclonic circulation commencing at the head of the Bay; 
second, that the abnormal low pressure area had again reproduced itself near 
Saugor Island; and third, that there was general, and in some cases heavy, rain, 
near the area of relatively low pressure. 

At the inland stations, conditions were practically unchanged since the pre- 
vious day, both as represented by the 10 A.M. observations and by the 4 P.M. 
observations of the 19th. Pressure was rising steadily over the whole province 
of Bengal. At all the stations in the interior, a steady more or less easterly 
wind of moderate force was blowing The winds however in the south and 
south-west of the province were very light and somewhat irregular, though with a 
tendency towards cyclonic circulation, and in some cases the 4 p.m. observations 
showed that the wind directions were the reverse of those at 10 A.M. or 8 AM. 
Very light general rain was falling at the interior stations, and in East and North 
Bengal and in Behar the falls averaged about three or four-tenths of an inch. 
In South- West Bengal and Orissa, or in the neighbourhood of the position of the 
formation of the storm, rainfall was heavier, and the average fall was about 
seven-tenths of an inch. The heaviest falls were however received in Chutia 
Nagpur, where an average amount of 1*28 inches was received. The cause of 
this increased heaviness may perhaps be traced to the residual effects of the 
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storm, which had passed through Behar two days belore. The summary of the 
rainfall information on this day is given in the following table : — 



Rainfall for the twenty-four hours ending 6 p.m. 

jgth August J 888, 



Districts, 


Average Rainfall. 


Orissa ...... 

South- West Bengal 

East Bengal 

North Bengal . . . . 
North Behar*. . . . . 
S mth Behar .... 
Chutia Nagpur . » . . 


Inch. 
065 
074 
0-2I 

0*43 
0*29 

0-31 
1-28 



In Central India the storm which was on the previous day between Sutna 
and Nowgong had continued its westerly movement, and on the 19th its centre 
was to the south-west of Jhansi. It was still a powerful storm, giving rise to 
rather heavy rainfall, and speaking generally, the storm in question was by far 
the most important feature of the meteorology of India on this day. The very 
strong easterly component which was noticeable in the wind-directions at the 
interior stations in the province of Bengal was also probably due to the indraught 
towards the storm in the Central Provinces. 

The following, then, are the principal facts in the meteorology of the area 
under review on the 19th of August 1888: First, over the south of the Bay, 
ordinary monsoon weather obtained. In the centre and towards the northern 
part weather was slightly squally, and winds were apparently strengthening. 
Further north, and more particularly over the Sandheads and near the Sunder- 
buns, there was an area where light and very variable winds obtained, and where 
rain was falling rather heavily. . Over this area therefore there must have 
been a certain amount of ascensional air motion. There is also abundant evi- 
dence to show that pressure was again comparatively low, close to or over the 
Sunderbuns as represented by Saugor Island, Further, there was a distinct 
tendency for a cyclonic circulation of winds to set up over this low pressure 
area. Nothing however in any way resembling a storm had been formed 
on this day, but there were, it will be seen, all the elements necessary for the 
generation of bad weather at the head of the Bay. 

20th August i888.~^The meteorological data on which the discussion of the 
weather conditions of 20th August depends, are contained in the following table 
which is again divided into four sections, the first of these sections having 
reference to the morning observations at the coast stations round the Bay; the 
second, to those taken on the vessels navigating the Bay ; the third to those 
of the inland stations in the province of Bengal ; and the fourth section deals 
with the afternoon (4 P.M.) observations taken over the area where on this day the 
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storm was forming. The wind directions and the barometric pressures over the 
northern part of the Bay and in Bengal are charted in Plate X. 
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-foiS 
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E. 
E. 
E. 
E. 
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E. 
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E. 
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I 
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S 

3 
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NU. 
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0-40 
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0-33 
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ii 
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Calcatta 

Saugo. Iiland 

Kfdwan '. 
Cuttack 
False Point . 
Chittagong , 
Mulla L^ht 

Ridge Light . 
P. V. Cb!/- 
P. V. Sarsuti 
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29-637 
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29'649 
^■595 
29-583 
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J9-6I4 
2q'fl=7 


-h-i.74 
+ ■084 

+ ■049 
-^■054 
-'-■034 
+ ■047 
-f;o56 
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-t-'o« 
+ 'oSo 
+ ■046 
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83 

81 

i 

91 


84'o 


77'4 

77-5 
77-4 
77-3 
76-6 
77'3 


E, 

S.-8.-E. 

S.S.-E. 

E. 

i::fe 

S.-E. 
S-S.-E 
S.-S.-E. 

S. E. 

S E.bj 

s.-'e. 


5 

s 

1 

3/ 
■/ 

-2/ 


1 


jr 


oS 


Gloomy. 
Overcaat. 

Gloomy] 
Gloomy. 
Gloomy. 
Cloudy. 

S'a smooth. 

Cloudy. 
Cloudy. 



• In thi! column for the velocity of wind, numbers marked "/" repreuDt wind force on Beaufort's Kale o-H. 

The following vessels were navigating the southern half of the Bay : Des- 
d^mona, Clan Mackay, Skolfield, Bancoura, Toxteth, Dundrennan and India. 
The Desdemona in Lat. 8° 22' N. and Long. 85° 5' E. had ordinary S.-W. winds 
of force 6, with cross sea and clear weather. The Clan Mackay {Lat, 10° N. 
and Long. 83*20' E.) experienced W.-S.-W. winds of force 4 — 5 and. ordinary 
weather, and the Skolfield a little to the N.-E. of the Mackay S.-S.-W. winds 
of force 6 with fine clear weather. The Bancoora in Lat, 11" 41' N. and 
Long. 82" 36' E., had S.-W. to S.-S.-W. winds of force 4 to 6, with dark cloudy 
weather and moderate S..S.-W. sea. The Toxtelh further to the north (Lat. 
I»° la' N. Long. 86" 38'), experienced in the early part of the day, strong 
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south-westerly winds, but later on met fresh westerly winds with thick squally 
weather and heavy rain. The Dundrennan (Lat. 12° 30' N. and Long. 85*40' E.) 
in the early part of the day met with strong S -W. winds which shifted to W, in 
the middle of the day with heavy squalls and rain, and backed to S.-W. in the 
evening. The India in Lat. 12° 49' N. and Long. 84** 30' E. experienced similar 
weather to the Dundrennan, 

At the coast stations in the southern half of the Bay, weather was of ordinary 
south-west monsoon character. Fairly strong south-westerly win^s were blowing^ 
and a few stations reported light rain. With reference to the pressure distribu. 
tion, it is noticeable that while at all the coast stations in the southe rn half of 
the Bay, pressure was rising slowly, the barometric readings on board all the 
above-named vessels agree in showing that pressure over the sea-area was falling 
slowly, but the changes were small. Hence on the 20th of August the conditions, 
over the southern half of the Bay were of ordinary monsoon character. 

In the centre and towards the northern part of the Bay, there were only 
two vessels from which logs have been received, z//^., the Chindwara and the 
Kapurthala. The Chindwara Aras in Lat. 16° 49' N. and Long. 92^36' E. and had 
S.-W. winds of force 5 to 6 with showery weather. The Kapurthala was near 
Akyab, and the day commenced with moderate S.S.-E. winds, which afterwards 
became easterly, force 4. She experienced a heavy S.-W. sea with cloudy 
weath er and heavy rain throughout. 

At Diamond Island a moderate south-westerly wind was blowing ; while at 
Akyab a light E.-S.-K. wind was reported. At the stations on the Ganjam 
and South Orissa coasts winds were westerly and south-westerly, and at False 
Point a W.-N.-W. wind was blowing. At all these coast stations pressure was 
rising, but the reading on board the Chindwara showed the pressure over the 
Bay to be decreasing. Light rain was also falling at the majority of these sta- 
tions. 

Conditions therefore on this day were fairly normal over the Bay as far 
north as about Lat. 19° N., but there the steady south-westerly monsoon current 
appears to have stopped, and its place was taken by easterly winds blowing at the 
eastern stations, and westerly winds at the western stations, indicating clearly 
indraught towards the sea-area, where also pressure was falling, though at the 
coast stations it was rising. The showery weather which prevailed over this 
area proves that there was much ascensional air motion. 

The observations made at the stations at the head of the Bay, and on board 
the light-ships, pilot vessels, &c., however have still to be considered. The LaU 
pura is the first vessel the observations of which are important. At noon 
on this day she was in Lat. 21° 8' N, and Long. 86° 52' E. The record* of the 
day's weather is as follows: "4 A.M.* and 8 A.M. wind W. by S., force 4-5; 
sea smooth ; sky overcast. From noon to 8 P.M. variable winds, force 2 only with 
continuous heavy rain." She passed Saugor Island at midnight when the weather 
was cloudy. The P. V. Sarsuti was at anchor all day. During the early part of the 
day the atmosphere was quite calm, and from 10 A.M. to midnight wind was very 
light (force 1-2) and from a south-easterly direction. On board the P. V. Coleroon 
at 4 A.M. wind was W.j from daylight to nearly noon it was calm, with rainy wea- 
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ther, after which very light southerly winds were reported up till 8 P.M., when a 
fresh southerly breeze sprung up. On board the F. L. V. Meteor^ Lat. 20° 46' 30' N. 
and Long. 87° 39' 45" E., light south-westerly winds were blowing in the njorning, 
and S.-E, winds in the afternoon, and ordinary weather with rainy appearance 
was reported. On board the F. L. V. Canopus (Lat. 21° 02' N. and Long. 88^46' 
20''' E.) wind was southerly and light in the morning, and S.-E. in the afternoon, 
and the description of the weather was " a heavy southerly swell during the 
early morning, passing rain showers during the remainder of the day, a light 
and moderate southerly breeze and fine. A heavy bank of clouds to the south- 
west.'' On board the F. L. V. Planet, Intermediate station (Lat. 21*^ 14' 45" N. 
and Long. 88° i I'E.) very light easterly and south-easterly winds were reported in 
the morning and afternoon, with heavily clouded skies, smooth sea and south- 
erly swell, and on board the Hesperus at the Lower Gasper station (Lat. 21° 26 ' 
l^'' N. and Long. 88° 6' 48'' £.) winds were light and variable in the morning, and 
in the afternoon a light S.-S.-E. wind was reported, the sky -being overcast the 
whole day with slight sea only. 

At the coast stations round the head of the Bay the wind directions in the 
morning showed a distinct tendency towards cyclonic circulation. At False Point 
wind was W.-N,-W., at Balasore it was calm, at Saugor Island and Calcutta 
E.-N.-E., at Chittagong E., and at Akyab E.-S.-E., but in all cases winds were 
very light. In the afternoon however the wind circulation was less definite. The 
centre of the somewhat irregular circulation which then existed, was over the 
land to the E.-N.-E. of Saugor Island. At False Point at 4 P.M. wind was 
S.-S.-E., at Cuttack E., at Saugor Island S.-S.-E., at the light-ships and pilot 
vessels S.-E. and S.-S.-E., at Calcutta E., and at Chittagong S.-S.-W. Pressure 
at the head of the Bay had continued to increase, and from the 19th up to 
8 A.M. of the 20th there was a general rise of about a twentieth of an inch. 
But though pressure had thus risen over the area where apparently the storm 
was commencing to develop, pressure was still comparatively low over the 
Sandheads and Sunderbuns to the east of Saugor Island, the low-pressure- 
area stretching apparently northwards from the Mutla light-ship, and includ- 
ing the Lower Gasper light-ship, and reaching to Calcutta. This is shown 
clearly by the meteorological data given in the table for 4 p.m., for while the 
observations on the light-ships at the Mutla and Gasper stations and at 
Calcutta show barometric readings below 29*6 inches, at Saugor Island, at 
Jessore, at the Ridge light-vessel, at the Pilot vessels, at False Point, &c., all 
the readings are considerably above 29'6 inches. 

At the inland stations of Bengal, the meteorological conditions call for 
no remark. Wind directions were strongly easterly in almost all cases and of 
moderate force. Pressure also continued to rise slowly in all districts, and 
moderate rain was falling. The rainfalls were heaviest in Orissa and South- 
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West Bengal, whefc an average amount of nearly an inch was received and 
smallest in North Behar, as is shown in the following statement : — 

• Rainfall for the twenty-four hours ending 6 p.m. 

20th August 1 888. 



Districts. 



Orissa 

South- West Bengal 
East Bengal 
North Bengal 
North Behar 
South Behar • 
Chutia Nagpur . 



Average 
Rainfall. 



Inch. 

1*04 
085 
07X 

015 

05X 
074 



In Central India the storm, which had been in existence since the 15th 
August, continued its westerly advance, and was on this day in the south of 
Rajputana to the south-west of Neemuch. It was still an influential storm and 
gave moderate to heavy rain to a large area, including the greater part of 
Central and Northern India. It was also accompanied by moderate winds, 
and the wind circulation attending the storm occupied an exceedingly large 
area. 

The principal features in the meteorology of August 20th were therefore as 
follows : Ordinary monsoon weather obtained over the greater part of the south 
and centre of the Bay. From the centre towards the northern part, squally 
weather with rather heavy rain and shifting winds prevailed. Pressure was also 
rising at the coast stations and falling over the Bay. Close to the land 
in the north-western part of the Bay, there was a very shallow low pressure 
area lying over the Sunderbuns close to Saugor Island, and stretching to Cal- 
cutta on the one hand and to the Mutla light-ship on the other. Over this 
area the winds were apparently very light and variable, but rain was falling in 
some places heavily and continuously. Round this area there was a cyclonic 
circulation of winds, but winds were particularly feeble. In the forenoon the 
centre of the wind circulation appeared to be to the south of Saugor Island, but 
in the afternoon the circulation was rather indefinite, and its centre, if it can be 
said to have had any definite centre, was over the Sunderbuns to the east or 
east-north-east of Saugor Island. Over Bengal weather was of normal mon- 
soon character, though wind directions still showed indraught towards the storm 
in Central India and Rajputana, which was advancing in a westerly direction. 
Over Northern Indi^ generally, therefore, weather was of normal monsoon 
character, and moderate to heavy rain was falling. Hence on this day there was 
clear evidence of the storm commencing to form near the Sunderbuns not far 
from Saugor Island, and it is a noticeable point that this storm was forming 
while there was still the previous storm in full existence in Central India^ and 
while the monsoon current continued to advance over Northern India. 

2ist August 1888. — The meteorological data on which the discussion of the 
weather of this date is based are contained in the following table, which, as on 
previous days, is divided into four sections, the first three giving the general 
meteorological data for the Bay of Bengal and of Bengal for the forenoon of that 
day, and the last giving the 4 P.M. data over the storm area itself. The wind 
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observations and the barometric data for the morning observations are charted 
on Plate XI. 

aist August 1888. 
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* In the column lor the velocity of wind, numbers marked "/" represent wind force in Beaufort's scale o- 

Over the southern half of the Bay the slight changes of meteorological con- 
ditions which had taken place since the 2oth call for no comment. In the centre 
and towards the northern part of the Bay over the sea area, conditions were rapidly 
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altering. Pressure, it is true, had scarcely changed, but wind directions as shown 
by the vessels India^ Toxteth and Dundrennan^ were becoming rather more west- 
erly, while the wind force was rapidly increasing, and weather had become 
squally with heavy rain. The following is the description of the weather as given in 
thelogsof these vessels: The/«^iVzatnoon was in Lat. I7°35'N., and Long.86°E., 
and was steaming up the Bay towards the Hooghly. At 4 A.M. weather was cloudy 
but fine; at 8 A.M. heavy rain commenced and continued till 4 P.M. when heavy 
squalls, high sea and thick incessant rain were experienced. The Toxteth was 
some little distance to the south-west of the India at noon, and during the day 
the south-westerly and west- south-westerly winds freshened from being strongs 
up to a gale with violent squally weather; much rain and high cross sea. The 
Dundrennan was to the south of the Toxteth^ and experienced more moder- 
ate weather with south-westerly winds of force 6 — 7. The Tihre which left 
Madras at noon on this day for Calcutta, in her northerly advance had at first fine 
weather, which continued until the following morning, when wind became west- 
south-west and gradually increased inforce toa strong gale with a very high sea. 

The 8 A.M. meteorological observations at the coast stations on either side 
of the Bay, however, at this time gave absolutely no indication of the bad 
weather which was being experienced by these vessels. At the coast stations 
round the northern part of the Bay from Akyab to Gopalpur, the following were 
the conditions : The barometer was falling very slowly from Akyab round ta 
Balasore; at False Point and Gopalpur it was rising; the fall was largest at 
Chittagong, but even there for the 24 hours the fall was only 0*037 inch. Though 
this was the case at 8 A.M., the 4 P.M. observations on the other hand prove 
that conditions were rapidly changing. Thus, while at 8 A.M. of the 21st, at 
Saugor Island the fall for the previous 24 hours was 0*015 ii^ch, at 4 P.M. for 
the same day the fall for the previous 24 hours had increased to 01 16 inch, and 
pressure had fallen from 29*672 inches at 8 A.M., to 29*500 inches at 4 P.M. A 
rapid fall of pressure was thus occurring in the neighbourhood of Saugor Island 
on this day. A light south-south-west wind (velocity 4 miles an hour only) was 
blowing at Akyab, At Chittagong an equally light south-east wind was blowing 
(velocity 4 miles an hour); at Burrisal wind was south-south-east, velocity 5 miles 
an hour; and at Jessore wind was east and also 5 miles an hour. At Saugar 
Island and at Calcutta wind was north-north-west, the velocity at Calcutta being 

4 miles an hour, and at Saugor Island velocity 6 miles only, a very small velocity 
for that station. At False Point wind was west, velocity 4 miles an hour, 
an extremely small velocity for that station, while at Gopalpur wind was south* 
west, velocity 8 miles an hour. 

On board the light-ships and the pilot vessels at the head of the Bay the follow. 
ing were the weather conditions : On both the pilot vessels, the Sarsuti and 
Coleroon^ the day commenced with fresh west-south-west winds, and very heavy 
rain; wind then became west-north-west, of force 3—4, for some hours, and 
south-west and west-south-west from about 4 p.m., with force increasing up to 

5 and 6, with squally weather and moderate sea. On the Meteor (Ridge 
Light) cloudy rainy weather with moderate southerly swell and westerly winds, 
of force 3, was experienced; while from 10 A.M. of the 20th to the same hour on 
the 2ist, the barometer had fallen 0*026 inch. On the Hesperus (Lower Gasper 
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station) wind in the morning commenced at north-west by west, force 3, and in the 
afternoon it was south-west, force 5, with rainy weather and slight sea; while the 
barometer at 10 A.M. had fallen 0*051 inch. On the Planet (Intermediate sta- 
tion) wind in the forenoon was north-north-west, force 4, and in the afternoon 
west-north-west, force 4 ; at 10 A.M., in the previous 24 hours, the barometer had 
fallen 0*06 inch; while at 4 P.M., the fall for the 24 hours had increased to 0*081 
inch. On the Canopus (Mutla station) continuous light rain was experienced 
from 4-30 A.M. up to noon, with a fresh breeze from the westward at 11 A.M., the 
direction being west-north-west, force 4, and at 4 p.m., south-west, force 5, while 
during the night weather appeared very unsettled, and wind increased to a 
fresh gale with high confused sea. Pressure at 10 A.M. had fallen 0*056 inch, 
and the fall was unchanged in amount at 4 P.M. 

Taking all the observations of this date into consideration, and particularly 
those which have just been briefly alluded to, it would appear that at 8 A.M. on 
the 2ist, the centre of the storm was in about Lat. 21° 20' N. and Long. 88° 50' E., 
or about 30 miles north of the Mutla light- vessel, while at 4 p.m. of the same 
day, the small storm had advanced slowly in a north-north-west direction, and 
was just over the Sunderbuns, and perhaps 30 miles to the east of Saugor Island. 

At the inland stations in South Bengal and Orissa, and indeed over a con- 
siderable part of Bengal on this day, wind directions showed a complete cyclonic 
circulation over the storm area, but the wind force was light. Thus at Cut- 
tack it was calm, at Midnapore wind was north, 3 miles an hour, at Burdwan 
wind north-east, velocity 3 miles an hour, at Kishnaghur and Berhampore 
east-north-east, velocity 3—5 miles an hour. So that while extremely light 
winds or calms' prevailed over a considerable part of South Bengal and Orissa, 
or over the whole of the northern half of the storm, at some little distance to the 
south of the storm, and even up to a distance of about 300 miles to the south of 
the centre, winds were approaching in force to a gale. 

Generally speaking, over the province of Bengal on this day weather was of 
light monsoon character. Pressure was in most instances falling slowly, winds 
were light and were more or less influenced by the cyclonic circulation round the 
small storm, and moderate to heavy rain was falling, particularly in South-West 
Bengal and Orissa, as will be seen in the following table : — 

Rainfall for the twenty-four hours ending 6 p.m. 

21 st August 1888, 



Districts. 



Orissa 

South-West Bengal 
East Bengal 
North Bengal • 
North Behar 
South Behar 
Chutia Nagpur . 



Average 
Rainfsul. 



Inch. 

1*35 
089 
044 

o'35 
o-i8 

o'33 
0*26 



In Central and Western India weather conditions were on this day still de- 
pendent on the storm which was continuing to advance in a westerly direction, 
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id at 8 A.M., the centre of the depression was apparently crossing the Runn of 
itch. It was giving moderate winds and rather heavy rain, but it was so far 
jm the province of Bengal that it had quite ceased to affect the weather over 
at area. 

The principal features in the weather of the 21st August were therefore, first, 
e very gradual development of the storm at the head of the Bay, and its slow 
Ivance in a N.-N.-W. direction. At the centre of the storm, which was rather 
eble on this day, the pressure was probably not lower than about ag's inches, or 
;rhap3 29*45 inches. The storm gave rise to very light winds, in all quadrants 
;cept the south and even to the south of the centre for a distance of probably 
least 60 to 80 miles winds were only of very moderate force ; but to 
e south of this again, and even as far as about 300 miles from the centre, 
strong gale prevailed. This was entirely conBned to the area to the 
iuth of the storm, and the weather along the coast area on both sides of the Bay 
lowed absolutely no sign of this stormy weather ; while even the station of Dia- 
ond Island, which by its wind velocity usually shows the existence of strong 
inds in the Bay, on this day only reported a wind velocity of 12 miles an hour> 

It must also be noticed again on this day there were two storms in existence 
le over the Runn of Culch, and the second the storm which is being discussed 
detail. 

aand August 1S88.— The meteorological data on which the discussion of the 
eather of a2nd August depends, are given in the four sections of the 
Ilowing table, the first three sections dealing with the morning observations, 
id the fourth section giving the 4 p.m. data. The wind directions and baro- 
etric pressures of the forenoon are charted on Plate XII, 

33tid August 1888. 





Station 


B..OM.T.. 


1 


1 


Tempera- 


Wind. 


i 
1 


" 




ss." 


51 


si 


1 


i 


1 


1 
1 


s. 

y 
i_ 

6 

(5 
7 

8 
4 

8 


Wkathkr 

RK MASKS, 


I. Coast 

ylori . 

-st Coast 
tey. 


Galle . , 
Colombo 
Trincomatee . 

KS"" : 

Cocanada . 
Viia^patam 

Saugor It- 
land . 


29-998 

29'm8 
29-921 

Z97SB 

29743 

29-66 1 
29-6,0 

29-581 
^■530 


-■009 
+■019 

+-001 
-t-;oo8 

—072 

-■101 


+ ■059 
+ 057 

IS 

-■075 
—"45 


8.-S 
83-5 
87'5 

IS 
If 

75-4 
78-S 

77'4 


89 

60 
64 
78 

% 

53 


84'S 

%i 

9' '5 

S6-D 
87-3 
83;= 

83-4 

797 


79;5 
77-0 

]& 

7S-6 
79; I 
71-1 
757 

765 


N.-W. 
S.-S.-W. 

S.-W. 
S.-W. 

w.-s. 
w, 
w. 
w. 

S.-W. 
VV.-S. 

W.-N. 

w. 

W-N. 
W. 


; 


Nil. 
Nil. 

Nil. 
Nil. 

Nil. 
2-35 

4-83 


?ea smooth. 
Sea rough. 
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Port Bfaur . 
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— on 
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»>'&56 — O06 -r '073 

■059 



o 

+ 008 

-r'oi7 
--005 



+ -065 
-005 



7«'7 

804 
7ro 

92-7 

«;4 



92 
: 93 

85 
i 97 
. 95 

81 



74 



84-6 

79-2 

79-4 
82-1 

787 
87-0 
90'S 



765 

7r6 

71*5 

74*9 
72-2 

7r9 
76-0 



€ :ic 



Su-S^W. 10 
S.-W. ? 



5.-S-W. 7 
S.-W. a 



6 
S 

IC 

6 
f 



3-«4 



ar69 j 

0-841 

ML On 



!B. Sca Obskkva-! 

TIOMt. 

A M. Lat N. LoDfj^. E 
10 2r'-y 88^-46' MatbtLigiit. 



I 



39*549 -'««> -•"54* 79'3 



10 2i*-26' 8^'-0' L/>««r Gasper 
10 21''- 1 4' S^C'-ii' Intermediate. 
10 2o''-46' S/-.4C/ Kid^e Lij^t . 



I 
8 > 

8 



8 
8 



P. V. Coleroon 
' P. V. 5flrik/i 



8 
8 
8 

8 

8 

8 
8 



' I9*-|8' 88^-13' Dundrennan 
iC'-^' 93'' 54' . S. S. iTtf^Kr- 

Mtf/a • 

16^-58' ' 87'-o7' FirH Lanca- 

; shire • 

i6*-55' 8(r*-2r.S. S. C(fl« 

I . Mackay 

ifT'Sf/ • 88'-27' : Toxteth 



\f^ 



I 
87^K>4' 5ib/>Sr/i 



f4*-57' 87®*24' Desdemona . 



2i*-38' 



\f-i/ 



82^-28' 



i6'^i' 



Sau(cr>r. 



83^-41' 



S, S, India . 

S. S. Tihre . 
Chamfiion 
S. S. C/ait 
Macpherson 



29*473 —'168 — '220' 

29-540 --089 --153: 

29*602 — *o8S —'091 

29*584 — 096: — -109 

29*534 -•109 — 159 

29*669 ? '—'044 

29*854 , + '071 +'Q3^ 



7^*4 
787 
79*3 



29*660 



> ■ 



29*760 '• 

29*720 :- 



•092 



•118 + 023 
•100: +'007 



29*750 '—•090 



29*820 

39*502 

29*665 
29497 

29*783 
29*697 



—•080 
—•030 

-•079 
—•130 



— 003 
+ 027 

— •i8i 

— 068 
-184 

+ *030 



i 



93 

90 
100 



W.-S.- 

' w. 

; w. 
i w. 

i S.-W. 

: w.-s.. 
; w. 

w. 



S.-W. 



w.-s.- 
w. 

S.-W. 
S.-W. 

S.-W. 



w.s.- 

w. 
w.-s.. 

w 

5. S.-W. 
N.-E. 

W..S.- 

w. 

S.by E 



zTio 

i i 

4/ 10 

5/" 3 

5/ 

6/ 

S-io'^. 



5/ I— 

••• 



If 



If 



8 



3 

e 

•s 

c 

s 

6 
< 



Hen 
Hen 

Om 

Ora 



Ow 
CkM 

» 
RfliI 

Ha 

m 



A.M. 
10 

10 



1 



(r« Iklakd 
Stations. 

AMfttn • 



Sibiagar 

Silchar 

Dbubri 



29*748 


-•044 


— 017 


85*2 


81 


93*6 


77*5 


N.-E. 


3 


8 


Nil. 


29740 


+ •012 —'027 


83*6 


83 


96*6 


78*2 


E. 


3 9 


0*05 


29*707 


— •028 ^'002 


84-6 


78 


86*7 


77*3 


E.-N..E. 


9- 


2 


o'oa 



* In the column for the velocity of win<l^ numbers marked "/" represent wind force on Beaufort's scale (H) 
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25-668 


--04S 
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83 
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E.-S..E 










tBBigal A 


Burrisal 


39-637 


-■072 




OJ9 


76 






74'9 


S.-E. 


5 




1-30 




I 




29-666 


--D6a 




033 




6 


8t 


85-5 


76-9 


E. 






Nil. 






KXi'aghur ; 


ag-ei5 


-■o38 




085 




5 




86-a 


77"4 


E. 


'a 










^■637 


— -074 




009 






83 


87-3 


76-3 


E. 






0-14 






Calcutta 


29;565 


-;o93 






80 




85 


S4'5 


757 


N,.N..E 


9 




0-08 




W.-Bengal 


Midnapore . 








0Q8 


79 




87 


S5-3 


75;3 


N.-E. 


5 




o;94 






29-579 


-■i3o 


- 




79 





9' 


83'4 




W,-N. 
W. 
E. 












Berliampore 


J9'6i5 


-;o87 


_ 
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83 




79 


B8-I 


76;B 


g 


^ 


o-o8 






Burdwan 


29-593 
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3o 
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8S-0 




E. 


5 




0-2S 






Cuttack 


29-632 


— -077 
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74-S 


S.-W. 
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Purneah 
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6 ;76 


90- 3 


74-6 


E. 










lar . -J 


Uurbhunga . 


29-695 




+ 




87 


5 173 


By-9 




E.-S..E 




■ 


Nil. 






Patna . 


29-690 


— -009 




005 


84 


6 79 




797 






! 


Nil. 




.liiNaCT-.r{ 


Hazaribaeh . 
Chybassa , 


29«S 
=9-=9« 


:3S 


i 


i 


5 87 
1 89 


86-3 


72-6 
.75-4 


N.-E. 
N, 


7 




Nil. 
038 




.RM Abba. 


















7 










Calcutta 


19-453 


-|09T 




81.-3 87 


83-9 




E.-S.-E 










V. Bengal ■ 


Saugor Island 








79-5 i^3 


8T-9 


76-4 


E..S.-E. 


14 






Overcast. 


Bi^dwan '. 




-■ogi 




B3-0 


77' 4 


E. 


9 




0-76 


Overcaat. 




39-455 


--113 


—-■24 




87 


S5-7 




E. 




10 




Overcast, 


c 


Cuttack 


2g-5oS 


-■104 


-■076 


77-0 




77'o 


7i-o 


W.-S.- 


7 




5' 04 


w . A 




























X 


False Point . 


39-491 


-•107 


-■loB 


76-0 


95 


77-B 


73-3 


w-s.- 
w. 


ig 




4-45 


Overcast, 


Beng.! 


Chittai^ng . 


29-645 


+ -009 


—■024 


7H-9 


se 


S3-. 


74-8 


S.-E. 


7 




0-4T 


0^'r".^l. 




Mutla Light . 


39-431 


—■13 


—■.86 


78-4 


97 




... 


S.-W. 


«/ 


,0 


g 


(Southerly 




Loirer Gasper 


29-354 


-■.67 


-■353 


78-9 


95 


... 




S.-W. 


3/ 


.0 


^■^ 


J swell and 
I the/ ""* 


W. Angle/ 




a9'37S 


-■'49 


—■232 


79-7 


90 




... 


S.-W. 


5/ 


10 


2-E 


Sea very 
ther. 


iBny. 




"S'*"' 
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--.,6 


-■124 


79-a 


9" 




... 


S.-W. 


e/ 
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■ss 

I*' 








39-46. 




-■.46 










S.-W. 


4/ 






Gloomy. 






P. V. Sarsuti 


29-434 


— -lao 


-■■73 










by W. 

w.-s.- 


6-7/ 




< 


Overcast'. 


^ 


















w. 




_'__ 





a tbecdamnfoc the velocity of mad, numbers niafk«d "/" represent mrind force on Beaufort's scale o-ll. 
The conditions in the southern half of the Bay had undergone no im- 
rtant change, and they remained of ordinary monsoon character, with 
•derately strong south-westerly winds. In the middle of the Bay the Clan 
tcpkersen was on her voyage from Madras to Calcutta, and at noon was 
Lat. 16" 3' N. and Long. 83° 41' E., and experienced a moderate but 
Teasing sea, with a W.-S.-W. wind of force 6—7. The First Lancashire 
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was in Lat. i6^ 58' N. and Long. 87^ 02' E., and experienced fresh W.-S.-1 
winds and slight sea. The Clan Mackay in Lat. 16° 55' N. and Long. 86° 21' 
had somewhat squally weather. The Skolfield^ a little further north in 
17° 02' N. and Long. 87° 02' E., experienced south-west winds, force 5, dura 
the early part of the day, and torrential rainfall and heavy squalls from W.-N.- 
during the latter part of the day, and a current was setting to the east, 
barometer in the Skol field had fallen 0*09 inch since the 21st. The 7\>j 
which was further north, in Lat. 18° 56' N. and Long. 88° 27' E., reported a faDi 
the barometer from the 21st of o'lo inch. The following is a description of 
weather experienced: "From 4 A.M. to noon wind was south-west blowing] 
fresh gale with hard squalls, and high cross sea. From noon to midi 
violent squally weather from the north-west with much rain, a hard gale 
W.-S.-W., and a high cross sea were experienced, and the vessel was tal 
large quantities of water on board." The Dundrennan was a little fui 
north, its position at noon being given as Lat. 19° i8' N. and Long. 88° 13' 
The barometer in this ship had also fallen nearly a tenth of an 
Wind from 4 A.M., commenced at west with force 7, and by 8 A.M, it 
increased to force to 8 — 10, and continued so till noon. The following is 
general description of the weather experienced by this vessel : " In the moi 
strong squalls and heavy rain with a dirty appearance to south-west, west 
north, heavy lightning to north-west. 8 A.M. squalls very fierce. At 3 P.M., 
falling and weather clearing up." The conditions in the centre of the 
at some distance from the coast stations, as shown in these logs, may thci 
be briefly summarized as follows: From Lat. 16° N. to about 18° or 19* 
strong south-west winds of about force 6 — 7 were blowing, which pr< 
formed part of the strong indraught that was taking place towards the 
loping storm. North of 19° winds were west and of force rising to 8— loi 
to a very strong gale, and these winds almost certainly formed part of 
cyclonic circulation taking place about the depression, the centre of 
was near Saugor Island. It may be remarked also that this strong gak 
wind extended to about a distance of 200 miles from the storm centre. 

At the coast stations to the east and west of this stormy area, the 
ations showed no trace of any impending bad weather. At such stations 
Cocanada, Vizagapatam, and Gopalpur on the one side, and Diamond Island 
Akyab on the other, pressure was almost steady, thus standing in sharp 
to the fall of a tenth of an inch which had happened in the centre of the 
Ordinary south-westerly winds were generally reported, the velocity at Dij 
Island being 10 miles an hour, at Akyab 10 miles, at Cocanada 8 miles, 
at Vizagapatam 4 miles. Stronger winds were, however, reported at Gopal| 
and from the 21st to the 22nd the wind velocity averaged 22 miles an 
Heavy rain was being received at some of the coast stations, Diamond Island 
Akyab receiving between 3 and 4 inches, and Gopalpur 2 inches, 

Thus the strong winds and stormy weather to the south of the storm, t 
ther with the falling barometer, were entirely confined to the centre of the Bay, 
there was very little indication of the existence of these conditions at the c 
ation s. 
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Taking up now the observations made in the forenoon in the northern 
part of the Bay, north of Lat. 20®, and also the observations made in South 
Bengal and Orissa, it will be found that the storm had developed considerably. 
ft has been shown that the centre of the cyclonic circulation of winds had moved 
on the afternoon of the 21st over the land a short distance to the east or the 
north of east of Saugor Island; while the lowest pressure was reported at Saugor 
Island, and the next lowest at the Lower Gasper light-ship. The observations 
of wind direction taken on the forenoon of the 22nd also indicate that the centre 
of the cyclonic circulation was over the Sunderbuns to the east of Saugor Island, 
showing that the storm had practically scarcely moved in the 16 hours since the 
afternoon of the 21st, Pressure had, however, fallen rather rapidly, the fall 
from the morning of the 21st to the 22nd equalling o*i68 inch at the Lower Gas- 
per light-ship, 0'i42 inch at Saugor Island, and a tenth of an inch and upwards 
at Balasore, the Mutla light-ship and the P. V. Sarsutt^ while further away the 
falls were comparatively small. The maximum fall was, therefore, not quite 
coincident with the centre of the cyclonic circulation, in which case it should 
have been at Saugor Island, but it was distinctly to the south of the centre as 
indicated by the winds. Winds, again, over and near the land-area continued 
very light. The Champion was lying in Saugor Roads, and she reported a 
north-easterly wind, but this cannot be reconciled with the observations at Saugor 
Island, which was close to the centre and to the we?t or perhaps west-south- 
west of it, where wind was W.-N.-W. with a velocity of 8 miles an hour. At 
Calcutta, about 80 miles to the north of the centre, wind was N.-N.-E., velocity 
9 miles an hour ; at Jessore to the north-east of the centre, wind was east, velo- 
city 8 miles an hour ; and at Burrisal to the east of the centre, wind was south- 
east, velocity 5 miles an hour. It will thus be seen that to the west, west-south- 
west, north, north-east, and east of the centre, feeble cyclonic winds were report- 
ed. The condition of the sea-area to the south of the storm can be ascertained 
from the observations made on the light-ships. On board the Hesperus (Lower 
Gasper station) at 10 A.M. wind was west, and of force 5, and on board the 
Planet ^Intermediate station) it was west and of force 4. At the Ridge light 
on the Meteor^ wind was S.-W. and of force 5. These vessels were all to the 
south or south-west of the position of the storm centre, as judged by the wind 
motion. To the south or south-east of it on the Canopus {iAnWdL station), wind 
was W.-S.-W., and of force 7, so that winds were very much stronger to the south 
or south-east of the storm area than in any other position. On the Hesperus^ 
Planet, ^nd Meteor tiiQ weather is stated to have been unsettled with rather 
heavy rain and rough sea, whilst, on the Canopus for the 22nd it is described 
by the captain as follows: ''A high cross sea, confused southerly and W.-S.-W. 
sea, a fresh gale and passing rain squalls, and continuous light rain from mid- 
night up to noon. After noon, continuous heavy rain in squalls, wind very 
puffy ; towards the evening wind and sea increased to a strong gale, but fell to 
a moderate gale between 10 P.M. and midnight, at which time it became as clear 
as day from south-west to north-west. I could see as far as the horizon between 
these two points, and as plainly as in ordinary daylight ; as a matter of fact it 
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was as light as day for at least 20 minutes/'* The pilot brigs also on this 
day reported strong souwesterly winds and heavy squalls, the wind rising in 
force to about 6. 

These observations, therefore, show that on the forenoon of the 22nd the 
storm centre was a little to the east or east- north-east of Saugor Island, and 
that to the west, north and east of the storm centre, light winds with heavily 
clouded skies obtained, but there was absolutely nothing in the land observations 
to show that the storm was one of any intensity. To the south of the centre 
and near the land, moderate winds were blowing, but both to the south-west and 
south-east of the centre at a distance of about 80 miles from it, as represented 
by the pilot vessels and the Mutla light-ship, winds were increasing in force to 
a gale. It is therefore a particularly noticeable fact that near the centre winds 
were light, and not to be compared in force with those experienced some 80 
miles from the centre. Heavy rain was falling over the area near the centre 
as shown by the observations on the light-ships, &c., and at Saugor Island where 
nearly 5 inches of rain was recorded on this day. 

At the stations in the interior of the province, the observations taken call 
for no comment. Pressure was falling slowly, winds were easterly, or in some 
cases north-easterly and light in force. General rain continued to fall. The 
rainfall recorded over the province on this day is shown in the following table. 
It will be seen that in Origsa the heavy general fall of 3*48 inches was reported, 
and that several stations received falls in excess of 4 and 5 inches. In other 
districts the falls only averaged a few tenths of an inch : — 

Rainfall of the twenty-four hours ending 6 p.m. 

22nd August 1888. 
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019 








• . . 


Chutia Nagpur . 


I'OO 
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The observations taken at 4 p.m. of the 22nd, as shown in the fourth sec- 

• A fuller account of this remarkable phenomenon is much to be desired. A similar occurrence is said to 
have been observed in the Calcutta Cyclone of October 1864, vide Report on the Calcutta Cyclone of October 
1864, pages 92-93«— J« E. 
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tion of the table before given, indicate that a remarkable change had taken 
place in the conditions since the morning. At Saugor Island at this tinie wind 
was east-south-east, velocity 14 miles an hour, and pressure was 29*400 inches, 
and there had been a fall of nearly a tenth of an inch since 4 P.M. of the 21st. 
At the Lower Gasper light-ship, only about 25 miles to the south of Saugor 
Island, pressure was 29354 inches, and the fall since 4 P.M. of the previous day 
was '167 inch, and wind was south-west of force 3. On board the Champion 
iying in Saugor Roads wind was north-east of force 7, with a pressure of about 
29*360 inches. At the Intermediate station barometer was 29375 inches with a 
fall of '149 inch since the previous day, and wind was south-west of force 5. The 
centre of the storm was, therefore, both according to the wind directions and to 
the pressures recorded, between the Lower Gasper light-ship and Saugor Island, 
or about 20 or 30 miles to the south-west or south-south-west of the position 
of the centre at 8 A.M. on the same day. It has previously been seen that from 
8 A.M. of the 2 1st to 8 A.M. of the 22nd, the centre of the wind circulation had 
moved, if anything, slightly in a southerly direction ; but in the 8 hours from 8 
A.M. to 4 P.M. of the 22nd, the centre of the wind circulation had certainly moved 
south-westward very distinctly. 

This fact has, therefore, to be noticed in addition to the general summary 
of the weather conditions given for this day just previous to the discussion of 
the afternoon observations. 

It will be shortly shown under the discussion of the weather for the 23rd 
August, that at 8 A.M. of that date the storm centre, as judged by the wind 
directions, had advanced to withi n about 25 miles south-east of Calcutta, and 
about 50 or 55 miles north-north-east of Saugor Island. After the 4 P.M. observ- 
ations of the 22nd were made, it is evident, therefore, that the storm shortly 
commenced to move in a northerly direction, and during the evening of the 22nd 
the storm centre must have passed close to Saugor Island and to the east of it. 
This is confirmed by the self-recorded traces of wind direction obtained in the 
Beckley's anemograph at that station. These records will be more fully dis- 
cussed later on, but they appear to show that the centre was passing close to Saugor 
Island soon after 8 or 9 P.M. on the 22nd August, for after that hour winds be- 
came more or less southerly, though they were very variable. The lowest baro" 
meter was not, however, recorded at this time at Saugor Island, and taking the 
detailed readings at this station which are discussed in a subsequent section, and 
allowing for the daily range of the barometer, it would appear that the position 
of lowest pressure or the centre of the barometric depression passed that station 
at about 10 A.M. of the 23rd, so that roughly the centre of the barometric de- 
pression passed the station 12 to 14 hours later than the centre of the circu- 
lation of winds. 

22rd August 1888. — The ordinary data showing the meteorology of this day 
are contained in the four sections of the table below. The first section gives 
as usual the 8 A.M. data of the coast stations round the Bay, the second portion 
deals with the observations taken over the sea-area, the third with the 10 A.M. 
observations at the inland stations in Bengal, &c., and the fourth section gives 
the 4 P.M. observations at the stations in the neighbourhood of the storm areaj 
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In the column for velocity of wind, numbeis marked "/" represent unnd iorce on Beaufort's seals o- 



Bay of Bengal — Cyclone Memoirs, 
23rd August (iM — concluded. 









Statiobs 

VassEt-a. 


Barohbtbb. 


H 


1 


Tkhfkra- 

TURB fit- 


Wind. 








J 


PontioDOfSutioni. 


If 

II 




1 
|S 


i 




j 


1. 

r 


1 

-1 


J 


WtATIIIR 


p.ll. 


D. Static 
Stork 
amcld. 

Ut.N. 

21^.5' . 

■9'-34 '. 
20--,s . 
2(.'-58' . 

• 


Akfa— 

Long E 

88'-4J' . 
84--40' 


P. V. CoUtooh 

P. V. S<.r^uti 

S. a Clan 
lUacphfrson. 
S.S. Tibri . 

First Lanta. 
Mr,. 

S. S. Clan 


a9-S49 
"9--1S5 
J3'34i 
39'*77 
29-560 

29490 


+■115 

-■i6j 
-■214 

-■050 


-•.36 
-■oes 

-■391 

-■057 
-■131 


... 


"' 






w.-s.- 

w. 

S.-W. 
S,.W. 
w.-s. 

S..W. 

w.-s.- 
w. 


,0/ 

«/ 
»/ 

ID/ 

'/ 


... 


i 

1 

■5 


overcast. 
Cloudy. 

Squalls and 

hard gale, 
violent 
squalls. 
HVavy nUn. 



• In the colanin tor velocity of wind, pumbers marked "/" represeot wind force on Beaafort's seals o-iJ. 

Taking up first the observations relating to the Bay — In the southera half 
there were a few vessels, including the City of Edinburgh, Nerbudda, County of 
Selkirk, Engineer, and Culna, the logs of which are not given in the table^as they 
only show that ordinary monsoon weather obtained in the south of the Bay with 
south-westerly winds of force 3 and 4. In Lat, ts'and 16° N., as represented by 
the Culna, weather was beginning to be somewhat squally with south-westerly 
winds of force 5 and 6. A little north of this, in Lat. 17" 32' N, and Long. 92" 19' 
E., as shown by the log of the Africa, south-westerly winds of force 6 and 7 
were blowing, and the barometer had fallen o'og inch during the previous 24 
hours. Weather was very squally, and there was a heavy sea rolling. Again* 
north of this was the Tibre which at noon was in Lat. 19" 34' N. and Long. 
88' 05' E. Her barometer had fallen o'i4 inch, and she experienced a W.-S.-W. 
wind throughout the day ; in the early morning the force was from 2 to 4, but by 
noon.it had increased to force 6; at 3 p.m. the pilot brig was sighted underbare 
poles; at 4 p.m. wind force was 10, and at 7 p.m. the Eastern Channel light-ship 
was sighted. It was then blowing a heavy gale from S.-W. by W. with a high 
sea, and there were frequent squalls of hurricane force and blinding rain. Similar 
weather continued throughout the night. This Ic^therefore shows that up to 
Lat. 19° 34' N., the storm area had not been entered, but that as the Tibre 
continued in her northerly course, and neared the position of the pilot brigs, 
She encountered the full force of the stor m. The observations taken in the Bay 
hence show that the storm area was north of Lat. 20° N. 
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The meteorological observations taken at the coast stations round the 
greater part of the Bay, excepting those close to the storm, show practically no 
sign of the existence of the fierce storm. Winds were generally south-westerly 
and of moderate velocity, ranging from 8 to 12 miles an hour at the west coast 
stations from Lat. 20° N. southwards, and pressure was steady, rising slowly at 
a few stations and falling at others. On the east coast of the Bay from Akyab 
southwards winds were generally south-westerly, and the velocities in no case 
exceeded 5 or 6 miles an hour. Even at Diamond Island, which by its in. 
creased wind velocities generally shows the existence of any stormy weather in 
the Bay, the velocity averaged only 6 miles, while on the previous day, it had 
averaged 10 miles, thus pointing to weather conditions being quieter if anything 
than on the previous day. Pressure was also rising on the Pegu coast and fall- 
ing slowly on the Arakan coast. Hence there were at the coast stations from 
Lat. 20° N. southwards, absolutely no indications of the very fierce and stormy 
weather then existing in the Bay itself. 

To the north of Lat. 20° N,, however, over the sea area conditions had 
changed exceedingly rapidly for the worse since the 22nd. The conditions over 
that area are shown by the logs of six vessels which were between Lat, 20° and 
21° N. and by the four light-ships and the two pilot brigs. The Clan Macphtr- 
son was in Lat. 20° 5' N, and Long. 87° 11' E. The barometer in this vessel at 
8 A.M. was 29*627 inches, representing a fall of o'i56 inch since the previous day. 
She experienced south-westerly winds ranging up to force 9 during the day 
The description of the weather given in her log is as follows : " Short hollow, 
sea running. Rain almost continuous from midnight in very heavy squalls- 
Current setting to N.-E. Grey rain clouds driving rapidly across the sky, with 
at times heavy black rain clouds. Sky completely overcast. No break." 
The Dundrennan was at noon on this day in Lat. 20° 15' N. and Long. 88° 42' E. 
Her barometer read 29^477 inches and had fallen only 0*030 inch since the pre- 
vious day. She experienced W.-S.-W. to S.-W. winds of about force 8 the 
whole day, and the description of weather given is as follows: 'a.m. — Gale 
increasing and sea rising from S.-W. Ship straining heavily. Noon — Fierce 
squalls and heavy rain. 10 P.M.— Wind and sea moderating. Midnight— Gale 
increasing with heavy rain.'' 

The Toxteth was a little further north, her position at noon being Lat. 20° 
22' N. and Long. 87° 36' E. She experienced fresh S.-W. winds in the early 
morning, but they increased in force to a strong gale at noon, and to a " hard 
gale at 4 p.m., with violent squally weather and much rain." The Clan Mackay 
was a little further north, her position at noon being given as Lat. 20° 25' N. 
and Long. 87° 45' E. She experienced W.-S.-W. winds of force 6 — 7 with hard 
squalls and heavy rain during the afternoon. The reading of the Clan Mackay' s 
barometer was 29*628 inches, and there had been a fall in the previous 24 hours 
of 0*132 inch. 

The Skolfield was in Lat. 20° 30' N. and Long. 88® 15' E. at noon (/>., only a 
short distance from the Clan Mackay), She registered a pressure of 29*430 
inches, which would represent a fall of 0*320 inch since the previous day. It is 
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almost certain, however, that this reading is incorrect, for in the position of the 
ship with reference to the storm the pressure was almost certainly rathet more 
than a tenth of an inch higher than this. The Skolfield experienced S.-W. 
winds of force lo during the day. The following is the description of the 

weather in her log : " First part of day — Fresh breeze and cloudy. Morning 

Wind increasing rapidly, with very threatening appearance and much thunder 
and lightning. Noon — Blowing a furious gale ; rain falling in torrents.** 

Further north was the First Lancashire^ which at noon was in Lat. 
20° 58' N. and Long. 88° 25' E. The pressure registered was 29-560 inches, 
which agrees fairly well with its position with reference to the storm. There 
had been a fall of a tenth'of an inch in the previous 24 hours. The First Lan^ 
cashire experienced strong south-westerly winds the whole day, and from mid- 
day she had strong winds and squally weather, and later on an increasing gale. 

Taking up next the observations made on the pilot brigs: — The Coleroon 
reported a pressure of 29*467 inches, or a fall in the 24 hours of 0*117 inch, and 
experienced W.-S.-W. winds of force g — 10. The following is the description 
of the weather experienced: *' Daylight — Hard westerly wind with heavy squalls 
and much rain, and heavy rising sea. 5-30 A.M. — Hard westerly squall. Noon — 
Whole gale from W.-S.-W. with heavy squalls, blinding rain and very high sea. 
8 P.M. — Strong W.-S.-W. gale with heavy squalls, thick overcast weather and 
much rain. Sea very high.'' On the Sarsuti the barometer at 8 A.M. was 29*468 
inches, representing a fall of o*o66 inch in the 24 hours. She also experi- 
enced S.-W. and W. winds during the day, the force rising from f in the morning 
to 10 during the greater part of the day, though it fell to 7 again at night. The 
weather is thus described: "4-30 A.M. — Blowing very hard. 6-30 A. M. — Fore- 
topmast stay-sail blew away. 4-45 P.M. — Sea moderating, but still squally^ 
8 P.M.— Blowing a moderate gale; heavy squalls with moderating sea.*' On the 
Mutla light-ship (the Canopus) wind was W.-S.-W. with a force of 12 in the morn- 
ing at 10 A.M., or a full hurricane, and of force 9 at 4 p.m., while the recorded 
pressure at 10 A.M was 29*370 inches giving a fall of 0*179 inch since the 
previous day. This decidedly low reading is supported by the reading on board the 
Hesperus where pressure was 29*321 inches. The two readings are also supported 
by the 4 P.M. observations at the same stations, for at that hour pressure on the 
Canopus was 29*313 inches, and on the Hesperus .29*305 inches. This low 
pressure centre has not been able to be clearly represented on Plate XIII, and 
it would appear probable this low pressure or barometric minimum was many 
miles to the south of the centre of the wind circulation. The following is a 
description of the weather on the Canopus given by Mr. Braham, the com- 
mander: *' Between midnight and 4 A.M. the wind again increased to a hard 
gale, attended with blinding terrific rain squalls, and very high confused south- 
erly and W.-S.-W. seas, which became heavier as the wind increased. At 
8 A.M. the wind was blowing with full cyclonic force, the sea one mass of 
foam ; between the salt sprays and heavy blinding rain the forepart of the 
vessel was not visible. This lasted up to 2 P.M. Between 2 and 10 P.M. there 
was a slight lull in the gale, but the sea kept up. 6 P.M.— Barometer 29*480 
inches (corrected 29*35 inches), lowest reading. Between 10 P.M. and midnight 
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the gale again increased to cyclonic force. Duringthe gale the scud was very 
low, and between i and 2 P. M. on this day, I got a sight of the sun ; the upper 
clouds at that time were going from west towards east, but the motion was very 
slight indeed. I consider the force of wind in this gale exceeded the force of 
wind in the late cyclones of 1885 and 1887." 

On the Meteor at the Ridge Light station the recorded pressure was 29*622 
inches which represents a rise of '020 inch since the same period of the previous 
day. This reading is probably erroneous, the reading being certainly a tenth of an 
inch too high. At 10 A. M. wind was west with force 6, and the weather is described 
as " blowing a gale with torrents of rain and very high sea ; ^' while at 4 P. M. wind 
was also west, of force 6, blowthg a heavy gale, with torrents of rain and a very 
high sea. At the Intermediate station on board the Planet pressure was 29*445 
inches, giving a fall of 0*095 '^^h since the previous day. This accords well with 
the position of the light-ship in reference to the storm. At 10 A. M. wind was 
S.-W. of force 4 only, but by 4 P. M. the force had risen to 10. Very rough sea 
and heavy rain were also recorded throughout the day. At the Lower Gasper 
station on board the Hesperus the recorded pressure was 29*321 inches, represent- 
ing a fall of 0*152 inch ; but this pressure does not agree with that recorded at 
Saugor Island, which is 13 or 14 miles from the Lower Gasper station, where the 
pressure was 29*444 inches; but, as stated before, the reading may be accurate, 
as it is confirmed by the readings on the Canopus. On the Hesperus wind was 
W, by S. at 10 A. M. and of force 6 ; but at 4 P. m. wind was W. and of force 9, 
and the description of the weather given was " nasty sea, thick rainy weather, 
heavy sea, heavy squalls of wind and rain from S.-W. to W.-N.-W.*' 

Three vessels were also coming out from Saugor Roads on this day, the 
S. S. Ooryia^ the S. S. Loodtana, and the Ship Champion in tow of the Clive, 
The following is the description of the weather experienced by the Ooryia as 
given by Captain Spence : "Thursday morning, 23rd August 1888, 5-30 A. M.— 
Barometer 29*52* inches (corrected about 29*36 inches). Wind light" N.-W., but 
dense clouds hanging all round and very heavy rain. Thinking that by going to 
the southward I should get out of the dirty weather, and as there was and had 
been but very light wind, I got under weigh and went down the Western Chan- 
nel. The weather cleared up a little about 7 A. M., and the wind freshened up 
from the N.-W. and it remained so until 11 A. M., when the wind flew to west, 
and blew with terrific force and very heavy rain. By this time we were about 
25 miles S.-S.-W. of Saugor ; we had a very heavy sea. Stood south, the wind 
blowing a steady gale W.-S.-W., and barometer remaining stationary at 29*50 
inches (corrected 29*34 inches) until 7 p. M. At this time we were west of the 
Eastern Channel light vessel ; the wind here hauled S.-W., blowing a hard gale, 
and constant rain. From this time the barometer rose steadily to 29*60 inches 
(corrected 29*44 inches) at midnight. Position at this time S.-W. of Eastern 
Channel light-ship, about 18 miles. I stood then to the westward. About 3 A. M., 
Friday, the rain ceased, but the wind held on very strong S.-W. By daylight 
on Friday morning we were about 15 miles south of the Ridge light-ship, the 
weather ordinary monsoon, strong wind and barometer 29*65 inches (corrected 
29*49 inches.) I reached Chandbali about i P. M.'' 

* Correction of this barometer was found to be 0*16 inch. 
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The following is the description of the weather on board the Loodiana as 
kindly furnished by Mr. Ransom, Branch Pilot, who was on board :— 

2 A. M.— Aneroid barometer 2950 inches (corrected 29*31 inches) , thermo* 

meter 82®. Fresh N.-W. breeze ; heavy rainy appearance all round* 

4 A. M. — Aneroid barometer 29*49 inches (corrected 29*30 inches); thermo- 
meter 82**; moderate W.-N.-W. breeze; passing rain squalls. 

6 A. M. — Aneroid barometer 29*46 inches (corrected 29*27 inches); threat* 
ening appearance all round, more especially to N.-W. and N, 
and N.*N.-E. ; clearer and softer to southward. 
7.40 A M. — Weighed to proceed to sea. Aneroid barometer 29*50 inches 

(corrected 29*31 inches); thermoiSeter 82^ Light N.-W. breeze* 
Rain. 

9 A. M.*— Passed Long Sand light. Increasing swell from S.-E.; moderate 
N.-W. breeze. Rain, Gloomy 
9-45 A. M. — Upper Gasper light. Heavy breakers on Long Sand and increas* 

ing sea. Wind as before. Rain squalls apparently coming 
down from N. to N.-W. 
10-25 A. M. — Lower Gasper light. Very wild appearance to westward ; sea be- 
coming breakers. Barometer 29*50 inches (corrected 29*31 
inches); thermometer 82°. 
1 1 A. M.— By this time the wind had hauled to W. and W.-S.-W., each squall 

increasing in violence and the sea overwhelming the vessel. 
Lost a sea-cunny overboard (swept out of the lead platform). 
No possibility of saving his life in such a sea. Starboard cutter 
is smashed. A jolly boat injured ; the decks full of water. 

Noon.^Bell Buoy W.-S.-W., i mile. Steering S.-S.-W. to counteract the 
sea and set to leeward. Squalls most violent with a terrific sea. 
Could not see \ mile in any direction. Overhead it seemed as 
if the sun was shining, but after each squall the next appeared 
more violent. 
2-30 P. M. — Sighted Eastern Channel light on the starboard bow. Aneroid 

barometer 29*52 inches (corrected 2933 inches); thermometer 8i°* 

3 p. M. — Passed Eastern Channel light and stood to the southward. Wind 

as before, but less violent, and as we got into deeper water the 
sea became more regular. 
8 P. M. — Aneroid barometer 29*66 inches (corrected 29*47 inches); thermo- 
meter 84°. Shut up in saloon. Could not get the direction or 
force of wind. Less sea, but still taking in a great deal. 
The ship Champion at noon was in the Eastern Channel. At 6 A. M. 
a W.-N.-W. wind of force 6 was blowing, but from 8 A.M. she experienced 
W.-S.-W. winds of force ranging up to 10 and 11. The description of the 
weather is as follows : 'Squally and rain with a dense dark blue ragged cloud 
bank from S.-E. to S.-S.-W. Continual dense rain and hard squalls with a very- 
heavy confused sea." On the Champion the pressure registered at 8 AJd* of 
this day was 29*470 inches. 

The observations made at the land stations in the neighbourhood of the 
storm may now be taken up, and most important amongst these are the observa-* 
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tions at Saugor Island. At 8 A.M. at this station pressure was 29*444 inches^ 
which represents a fall of o'o86 inch since the previous day. The wind direc-^ 
tton recorded at Saugor Island at 8 A.M. was N.-N.-W., but this was only a 
slight local shift of wind, for W.-S.-W. and W. winds of moderate velocity 
had been blowing at Saugor Island since 2 A.M. in the morning, and at 9 A^. 
again wind was westerly. The average force for the previous 24 hours had 
been only 4 miles an hour as recorded by the ordinary anemometer ; while 
in the early morning the velocities had increased to about 16 miles an hour 
as registered by the Beckley's anemograph. In both cases, however, these 
numbers represent light winds only. At Calcutta at 8 A.M. pressure was 
29*429 incheSi or '021 inch lower than at Saugor Island, while at 10 A.M. at 
Calcutta it was 29*419 inches, so that during this interval it was falling instead 
of rising as it ordinarily^ would have done. Also at Saugor Island at 10 A.M. 
pressure was 29*4381 or 0*019 inch higher than at Calcutta. At 8 A.M. pres- 
sure at Calcutta was 0*135 inch lower than at the same time on the previous 
day; while at 10 A.M. the fall had increased to 0*146 inch. Wind at Calcutta at 
8 A.M.'was N.-E. and at 10 a.m. N.-N.-E., with an average velocity of 8 miles 
an hour. At Jessorej about 67 miles to the north-east of Calcutta, at 8 A.M. pres- 
sure was 29*469 incheS| wind E. 12 miles an hour, and aj; 10 A.M. pressure was 
29*462 incheSi wind S.-E.| velocity about 13 miles an hour. At Burrisal, consider* 
ably to the east of Saugor Island and Calcutta, at 8 A.M. pressure was 29-556 
inches and wind S.-E.| velocity 10 miles an hour. 

These observations in themselves are sufficient to fix the position of 
the centre of the storm, which at 8 A.M. was about 25 miles to the south-east of 
Calcutta, if the wind directions are considered as defining the centre of the 
storm. In the 24 hours from 8 A.M. of the 22nd to 8 A.M. of the 23rd the 
storm centre had moved to the northward by about 40 miles. It was shown,. 
however, that at 4 P.M. on the 22nd the storm centre had apparently retreated 
southwards to a small extent, and such being the case, and as it is not quite 
certain when the storm re-commenced its northerly advance, it is impossible to* 
accurately estimate the velocity with which the storm was moving at this time. 

The morning observations at the other inland stations call for few renfMLrks 
Winds showed a complete cyclonic circulation round the centre to the south-east 
of Calcutta; but in all cases winds were light, and the highest velocities recorded 
were about 13 and 14 miles an hour, and in many cases were much smaller. 
Pressure was falling moderately to rapidly^ and the distribution of pressure 
was entirely governed by the existence of the storm. Heavy rain was falling 
over the area affected by the storm as is shown in the following statement. 
The rainfall in Orissa and in the Midnapore District of South- West Bengal 
was very heavy. 
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At 8 A.M. of this day the storm centre was, as already stated, aboat 35 
m!l<:s to the south-east of Calcutta* Over the whole of the Province to the 
north, cast and west of the storm centre, winds were light in force, though 
cyclonic in direction. Even at Saugor Island, about 50 or 60 miles to the 
south-west of the storm centre, winds continued light, and up to 10 A.M^ over the 
sea area, the light-ships at the Lower Gasper, Intermediate abd Ridge stations 
reported winds of force 4 to 6. The two pilot vessek, however, reported winds 
of force 9 ; while on the Mutla light-ship the winds were said to be of hurricane 
force (12). The position of the Mutla light-ship was about 90 miles almost due 
south of the storm centre as judged by the winds, llie Intermediate light was 
about 80 miles S.-S.-E. of it, and the Ridge light about 130 miles in a S.-S.-E. 
<lir(!riion« The strongest winds were, therefore, entirely confined to the south 
of the storm, and they did not appear to exist at any position, probably nearer 
than 80 or go miles from the centre, while also winds were lighter to the south- 
TttAl find south-west than to the south of the storm. South of this, again, heavy* 
wrathcr generally prevailed to a distance of about 250 miles from the storm 
rontrr, as is shown by the logs of the various ships before given. 

'i1ic automatic records of pressure and of wind direction and velocity taken 
n1 Ctilcuita (Alipore) Observatory, and the automatic records of wind and the 
frr(|iirnt observations of pressure at Saugor Island, clearly show that the storm 
continued its slow northerly or north-westerly advance during the whole fore- 
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noon of this day, and these facts, with the 4 P.M. observations at the other 
stations griven in the table, prove that at that time the storm centre was not more 
than a few miles, probably between 6 and 10 miles, to the south-east of Calcutta.' 
At that period the wind velocity at Calcutta was only 4 to 6 miles an hour, while 
the pressure at 4 P.M. was 29*343 inches. 

It is not intended here to give in detail the.directions or force of the winds as 
recorded by the autographic instruments as they will be discussed in a separate 
section. It will there be seen that while at Calcutta close to the centre at 4 P.M. 
wind was so light as to be almost calm, and had been so- during the whole of the 
advance of the storm towards this station, at Saugor Island strong winds were 
commencing to blow. From 8 A.M. to noon winds were light to moderate in 
force at that station, and from 10 A.M. to 12 they were W.rS.-W. in direction. 
Frpm 12 to 2 P. M. wind gradually increased to a gale, the direction remaining 
the same, and from 3 P.M. (or soon after) a very severe W.-S.-W. gale set in, 
which lasted many hours. When, therefore, the gale set in at Saugor Island 
the centre of the storm^as judged by the wind directions, &c., was near Calcutta, 
or fully 80 miles to the N.-N.-E. of Saugor Island, thus corroborating the pre- 
vious statement that the strong winds at this time did not exist nearer than about 
75 or 80 miles to the south of the centre. 

As judged by the wind directions the centre of the storm was almost 
directly to the east of Calcutta at about 7 P.M. of this date, when a pressure 
of 29*348 inches was recorded ; but as will be seen in the section devoted 
to the discussion of the automatic records, pressure continued to fall at Calcutta 
(even after allowing for the changes due to the diurnal oscillation of the barome- 
ter) until 6 A.M of the 24th, or for no less than 1 1 hours after the storm centrei 
as indicated by the winds, had passed the station, and when the centre was 
at least 40 miles to the north of it. 

On this day then the storm had only a small barometric depression equal to 
about a fifth of an inch below the normal of the day. It was travelling in a N. or 
N.-N.-W. direction, at the rate of about 3 and a third miles an hour. It was 
attended by light to moderate winds over the whole of the inner area of about a 
diameter of 160 miles. But about 80 miles to the south of the storm centre most 
furious winds were blowing, almost surpassing in the opinion of one competent 
observer the force of the wind in the fierce cyclones of 1885 (False Point cyclone 
in September 1885), and of 18S7 (Balasore cyclone in May 1887). These fierce 
winds, however, were confined to the area south of the storm, though they 
extended to a considerable distance, probably to some 200 or 250 miles south 
of its centre. To the east and west of this area winds were of compara-* 
tively moderate force. 

24th August 1888. — The principal meteorological data on which the discus- 
sion of the weather of this date depends, are included in the following table 
which is divided into four sections, the first three dealing with the morn- 
ing observations at the coast stations, on the ships navigating the Bay, and at 
the inland stations ; while the fourth section deals with the 4 P.M. observations of 
the area over which the storm was travelling. The principal facts of pressure 
and wind direction with reference to the morning observations are charted 
on Plate XIV. 
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76-2 
71-8 


S..S..E. 
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14 


^ 


6-92 


Overcast. 
Overcast, 



* Not reduced to lea lav«I. 

At the coast stations round the Bay from Lat. 20" N. southwards, the pres- 
sure changes were small, a slight fall being reported at some of the eastern 
stations, and a slight rise along the west coast. South-westerly winds of moder< 
ate to considerable strength were also reported, but the indications were such 
as usually accompany strong south-west monsoon conditions. 

Over the sea area several vessels were navigating the Bay in various posi- 
tions between Lat. 10° and 15" N. These were the Nerbudda, City of Edin- 
burgh, County of Selkirk and Engineer, the observations of which are not 
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shown in the table, as they merely indicate the prevalence of marked south- 
west monsoon conditions in the Bay. Thus the Nerbudda reports S.-W. winds 
of force 4, the City of Edinburgh S.-S.-W. winds of force 5—6, the County of 
Selkirk S.-W. winds of force 5, and the Engineer^ which was the furthest to the 
north S.-W. winds of force 6. She also reported during the day hard squalls 
from west, and in the evening squalls of short duration, and strong breeze, but 
fine weather. It will be here seen that winds gradually increased in force 
from south to north, and that in Lat. 15^ N. strong winds were blowing. 

From Lat. 15° to 20° N., the following vessels were in the order named from 
south to north — the Bankoora^ Culna^ Africa^ and Desdemona — the Bankoora 
being in the west of the Bay and the others more in the centre. The Bankoora 
had S.-W. winds of force 5 to 6, the Culna in Lat. 17° 45' N., S. winds of force 
5 ; and the Africa in Lat. 19° 30' N. and Long. 89° 33' E. had S.-W. winds of 
force 8 — 10. The description of weather given in her log is — '* Heavy squalls, 
dense black clouds, sea getting heavier. Tremendously heavy squalls, raining 
in torrents, gradually lessening at 4 P.M. Very heavy rolling, sea. Blowing 
heavily." On the Desdemona which was nearer the head of the Bay, being in 
Lat. 19° 53' N. and Long. 88" 16' E., south-westerly and S.-S.-W. winds of force 
9 with a strong gale, high sea with heavy rain and occasional clear sky were 
experienced. 

At the c oast stations round the head of the Bay to the north of Lat. 20® N. 
strong winds were blowing. From Saugor Island westward winds were S.-S.-W. 
and S.-W., and east of Saugor Island they were generally southerly. At such 
stations as False Point on the one side and Chittagong on the other, which were 
considerably removed from the central track of the storm, winds were of moder- 
ate strength : at False Point the velocity averaged 20 miles, and at Chittagong 
6 miles an hour. At Saugor Island, however, which was close to the central 
track of the storm, the wind velocity recorded by the ordinary anemometer had 
risen to the very large amount of 62 miles an hour, and for the 24 hours ending 
8 A.M. of the 24th the velocity averaged 50 miles an hour, which is an extremely 
severe gale of wind. Pressure was rising moderately to rapidly, the rise at most 
stations only equalling about a twentieth of an inch, while at Saugor Island it 
equalled about a tenth. Unusually heavy rainfall had accompanied the storm, 
and at Saugor Island 14*28 inches had fallen from 8 A.M. of the 23rd to 8 A M. of 
the 24th ; Chittagong had received 675 inches, and Balasore 5*28 inches. 

Over the sea area north of Lat. 20° N. observations were obtained from the 
four light-ships, the two pilot brigs, and the following vessels, their positions 
being given from the most southern towards the north. They were the Toxteth^ 
Clan Mackay^ Skolfeldj Dundrennan^ Euphrates, and First Lancashire^ while 
the Clan Macpherson and Tibre were near the pilot station and were looking 
for the pilot brigs ; the Ooriya was proceeding towards Chandbali, the Loodiana 
was heading towards Madras, and the Champion was in the Gasper ChanneL 

Over the whole of this area, pressure was rising rapidly, and in several 
cases the increase was from a tenth to a fifth of an inch. Winds were in almost 
every instance S.-W., though they were W.-S.-W. and S.-S.-W. in a few cases. 
The following statements show the wind force and kind of weather experienced 
by these vessels at this time : The Toxteth reported a strong to a hard gale of 
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wind with violent squally weather attended with very heavy rain. The Clan 
Mackay experienced winds of force 7 in the morning, moderating to force 4 in the 
evening, with heavy squalls in the morning, and moderating later on during 
the day« The Skolfield^ which was rather more to the east than most of the other 
vessels, biding in Lat. 20° 40' N. and Long. 88° 30' E., reports that the day began 
with a furious gale, rain falling in torrents. In the middle and latter part of the 
day it was much more moderate, with heavy squalls and a strong current to the 
eastward^ and afterwards cleared a little ; the force of wind at noon was equal to 
7. The Dundrennan^ in Lat. 20° 57' N. and Long. 88° 1 1' E., had winds of force 
8 in the morning, moderating to 6 in the evening, and reported the weather as 
" in the morning fierce squalls and rain. Noon — Fresh gale.'' The Euphrates 
was a little further north in Lat. 21° 4' N. and Long. 87° 35' E., and had winds 
of force 9 throughout the day. The weather she experienced was as follows :— 
"4 A.M. — Heavy gale with very high sea. Noon — Very heavy squalls with 
much rain. 8 P.M. — Strong gale but clearer, and squalls less frequent. Sea very 
high." The First Lancashire was in Lat. 21* 29' N. and Long. 88° 19' E., and 
was therefore very close to the land. The force of the wind experienced is 
not given, but the description of the weather is as follows : " Strong gale from 
S*-W; attended with terrific squalls and torrents of rain, with high confused sea 
in the morning and hard gale and very violent squalls at times with torrents of 
rain in the evening." The Clan Macpherson which was near the pilot station 
reported at 4 A.M. S.-W. winds of force 9, decreasing later on to force 7. She 
experienced ''heavy blinding squalls of rain till daylight (of the 25th), when it 
cleared with moderate squalls at longer intervals. The sky was full of grey dull 
dense clouds till noon, when it broke overhead and remained mostly clouded 
with a grey motionless bank, beneath which were driving clouds and squalls." 
The Tibre was also near the pilot station. She had winds of force 9 in the morning 
decreasing to force 4 at midnight. The Ooriya^ which was on her voyage towards 
Chandbali, stood to the westward from midnight of the 23rd, and at 3 A.M. of 
the 24th the rain ceased, but the wind held on very strongly from the S.-W. By 
daylight on FViday morning {24th) she was about 15 miles south of the Ridge 
light-ship, and the weather was of ordinary monsoon character. The Ooriya 
reached Chandbali at i P.M., and during the whole of the 24th there was a strong 
S.-W. wind, but no rain. The Loodiana during the whole of the 23rd had con- 
tinued to steam southwards, and had run about 90 miles only in the 24 hours, 
and on the evening of the 24th she ran out oi the reach of the storm, though 
there was still a heavy sea with a fresh S.-W. monsoon blowing. TTie Champion 
was in the Gasper Channel, and in the early morning experienced S.-W. winds of 
force 10 with high sea and heavy squalls and rain. Weather, however, gradually 
moderated, and by the evening winds were of force 7, though it was still squally 
with much rain. On the pilot vessel Coleroon wind in the early morning was 
W.-S.-W. and of force 8, decreasing to 6 in the evening. During the day she 
experienced a very high sea. The Sarsuti reported S.-W. winds of force 7 to 
8 in the middle of the day, decreasing to force 5 at midnight. At 8 P.M. it was 
still blowing freshly with a moderate sea, but the appearance was becoming 
finer. 
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On board the Meteor at the Ridge Light station wind was W.-S.-W. of fofce 
5, with a high sea. On the Planet (Intermediate station) winds were from S.-W. 
in the forenoon and of force 7, and W.-S.-W.inthe afternoon of force 6, with very 
rough sea. On the Canopus (Mutla station) ''from 6 A.M. the wind and sea began 
to abate in force, but it remained blowing a hard gale up to 4 P.M. From that 
time to midnight the wind fell to a moderate gale, but still with passing rain- 
squalls, the very heavy confused sea going down faster than the wind." The 
wind direction remained steady at S.-W., and at 10 A.M. its force was 8, while 
at 4 P.M. it was 7. On the Hesperus at the Upper Gasper station wind also re- 
mained at S.-W. throughout the day and of force from 6 — 7. Sea was heavy, and 
there were heavy squalls of wind and rain, and wind was blowing with hurricane 
force during the night. 

An exceedingly rapid fall of pressure had taken place at such stations as 
Kishnaghur and Berhampore, while pressure was falling less rapidly at the other 
stations in the centre of Bengal. At Calcutta, Midnapore, &c«, pressure was 
rising rather briskly. The lowest pressure recorded on the morning of this day. 
was 29354 inches at Kishnaghur, where wind was calm at the time of observation 
(i>., 10 A.M.), though an average velocity of 12 miles for the previous 24 hours 
had been recorded. At Burdwan pressure was 29*387 inches, with wind N,*N.-W., 
velocity 9 miles an hour. At Bankoora pressure was 29*481 inches, with wind 
W.-N.-W., velocity 10 miles an hour. At Calcutta pressure was 29*440 inches, 
with wind W.-S.-W., velocity during the previous 24 hours 12 miles an hour ; and 
at Jessore pressure was 29*441 inches, wind S., velocity 14 miles an hour. It is 
clear from these observations that at 10 A.M. of the 24th the centre of the storm 
was almost over Kishnaghur, and that on this day the pressure at the centre 
of the depression was not much below 29*35 inches. The storm centre had 
therefore travelled from its position at 4 P.M. on the 23rd which was about 6 to 
10 miles to the south-east of Calcutta to near Kishnaghur at 10 A.M. of the 24th, 
or over about 60 miles in a direction which was a little to the west of north. The 
average rate at which the storm was moving forward on this day was therefore 
about three and a-third miles an hour, which is a decidedly slow rate of pro- 
gress for a cyclonic storm. 

As will be seen by the figures previously given of the wind velocities at the 
stations surrounding the centre of the storm, winds continued light to the north, 
east and west of the storm centre, and even at Calcutta on the south the 
average wind velocity for the previous 24 hours was not high. Indeed, winds 
were stronger at many of the stations far removed from the actual storm 
than they were near the centre. • Thus Dhubri on this day registered a wind 
velocity of 21 miles an hour, Maldah and Bogra velocities of 13 and 14 miles 
an hour, and Dacca 15 miles an hour. The continuous record of wind ve- 
locity at Calcutta, however^ enables the exact time at which winds commenced 
to strengthen at this station to be determined. On the early morning of 
the 24th at Calcutta up to i A.M. wind was almost calm (velocity about 2 
miles an hour). It then commenced slowly to increase, and between 3 and 
4 A.M. it blew at the rate of about 18 miles an hour, and steadily strengthened 
until the average velocity of 34 miles an hour was recorded between 7 and 
8 A.M. Taking the time at which strong winds commenced at Calcutta to be 
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ubout 4 A.M., the centre of the storm at that time was about 35 miles to the north 
of Calcutta. On the previous two days the position of stormy winds was found 
to be Soto 90 miles from the centre; but as the storm advanced inland the area of 
strong winds closed up towards the centre, and certainly came on this day to 
within half the previous distance from it. The explanation of this fact is at first 
sight difficult, for the storm had certainly not increased in intensity to any 
material extent during the previous two days as judged by the barometric 
differences, wind velocities, &c. From the position, about 35 miles to the south 
of the centre, the area of stormy winds certainly extended to about Lat. 19° N. 
2dP N., or to a distance of about 200 to 250 miles from the storm centre. 

The observations taken at 4 P.M. on the 24th, given in the fourth section of 
the table of meteorological data for the day, show the steady advance of the 
storm centre. It was apparently at that hour some little distance to the north- 
west of Kishnaghur, and appears to have passed a little distance to the west of 
that station ; but as the number of 4 P.M. observations taken in Bengal is small, 
it is not possible to determine accurately the position of the storm centre at that 
hour. 

The rainfall reported was again decidedly heavy on the 24tfi August, and 
in South- West Bengal an average fall of no less than 3*75 inches was recorded, 
while in Orissa it averaged 177 inches, and in East Bengal 1*94 inches. The 
falls in South- West Bengal in excess of 5 inches were very numerous, and several 
stations recorded more than 10 inches. The heaviest falls were — Oolooberiah 
15*42 inches, Dum-Dum 12*36 inches, Howrah ir66 inches, Saugor Island 
1 1*14 inches, and Calcutta (Alipore) io'i9 inches. The more important data are 
given in the following table :— 
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the weather of the 25th depends £r? rorr£i:>f*a ir ibe three sedans of tt 
following table, the first of which deals ^riih rbe 3i>nm:r.|: Dbserraiaoiis at tbe coa 
Btations, the second with those lakcE or ::>Zi^z, certs: n vessel MXTgariug the Ba; 
and the third at the inland staucro. The priucpal fans as to prcssnre and wir 
<iirection of the observations taken in the foreBoea are given o« P^ate XV. 
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observations also showed that weather was of ordinary monsoon character. 
Pressure had generally risen by small amounts and winds were south-westerly 
in direction, and the velocities ranged from about 6 to 10 miles an hour. 
North of Lat. 20® N. conditions were still disturbed from the effects of the 
stomii but the excessively stormy weather of the previous day had . practically 
disappeared. The following are some descriptions of the weather between Lat. 
20® N. and the South Bengal Coast. The First Lancashire was at the Pilot 
Ridge, and experienced a strong gale of wind, and took on board large quantities of 
water. The Clan Mackay was in about same position, but only reported 
W.-S.-W. winds of force 5 to 6; and cloudy weather with rain-squalls. The 
Dundrennan was in Lat. 20° 30' N. and Long. 87° 53' E. and had S.-S.-W. 
winds of force 7 to 8, and reported "clear weather with showers, sea going 
down.'' The Toxteth reported a strong W.-S.-W. breeze with threatening 
squally weather. The Skoi field was coming in towards Saugor Island which she 
reached at 2-30 P.M., and experienced S.-W. winds of force 6 and squally 
weather, but later on it became clear and fine. The Euphrates^ Champion^ and 
Africa were all coming up the river and experienced similar weather, except 
that as the day progressed weather moderated, and the force of the S.-W. 
winds, which still continued, fell to about 3 to 5. In no case, therefore, 
was the wind force above 8 over this area on the 25th, and this only for 2 short 
time in the morning, and nothing beyond an ordinary gale of wind was reported 
over the greater part of this sea area during the early part of the day, while 
towards the night weather was practically of ordinary monsoon character. 

The observations made at the coast stations round the head of the Bay 
point to similar conclusions. Pressure was rising rapidly, particularly at 
Saugor Island and Balasore. Moderately strong S.-W. winds were blowing 
at such stations as False Point and Gopalpur on the one side, and light south- 
erly (from S.-E. to S.-W.) winds at the eastern stations in the Bay. At Saugor 
Island, however, strong winds continued to blow, and the velocity from 8 A.M. 
of the 24th to 8 A.M, of the 25th averaged 36 miles an hour, and during the greater 
part of this day strong winds continued to be reported, but the wind force was 
by no means so high as on the previous day, and only indicated an ordinary gale. 

From the observations taken at the inland stations given in section C of the 
table for this day, it will be seen that the storm had again advanced, the direc- 
tion of its advance being N.-W. or rather more westerly than it had been on the 
previous day. Pressure had risen extremely rapidly at such stations as Kishna- 
ghur, Jessore, Calcutta, Burdwan, &c.^ the rise being largest at Kishnaghur, where 
from 10 A.M. of the 24th to the same hour of the 25th, the rise equalled 0*302 
inch. Pressure on the other hand had fallen rapidly at Nya Doomka, where the 
fall equalled 0*064 inch, and moderately at Bhagalpur where the fall was 0*028' 
inch, and it was also low and below the normal of the day at such stations 
as Gya and Hazaribagh. The lowest pressure in the Province was probably at 
Nya Doomka, where the reading, uncorrected for elevation, was 28*959 inches, 
which would roughly be equivalent to about 29*46 inches at sea level, but the 
exact value cannot be given as the elevation of Nya Doomka has not been ascer- 
tained. Also wind, which had been N.-E. on the 24th, had changed to S.-S.-W. 
on the 25th, and the wind velocity for the previous 24 hours averaged 14 miles an 
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2$th August /^^5— continued. 



Meteorological Dhriffion. 



East Bengal 



North Bengal • 



North Behar • . 



South Behar 



Chutia Nagpur 



ATcrai 



^▼erage 
rainfail. 



Inch. 



/ 



r96( 



\ 



1-44 



0-39 



r46( 



0*88 



Heavy itAiiirALLS gxcttDiMO 3 inches. 



Dbtrict. 



Backergunge 



Noakholly 



Furreedpore 



Mymensin 



ingh • .< 



Pubna 



Bogra • • 

Rungpore • 
Darjeeling 

Monghyr • 

S. Bhagalpur 

Sonthal Pergunnahs . 



Hazaribagh 



• { 



Sution. 



Bauphal • 
Noakholly . 
Harishpore . 
Ramganj 
Goalundo 
Subornakhally 
Dewanganj • 
Serajgunj . • 
Sherpore 
Nowkhilla . 
Bogra • 
Bhowanigunge 
Darjeeling • 
Beguserai 
Jamui . 
Sheikpura 
Banka 
Rajmehal 
Pakour 
Deoghur 

Pachamba (Giridi) 
Karagdeha • 



Amoant. 



Inches. 
3*14 

315 

3"28 

3'20 

4'20 

4-92 
330 

3*05 

475 

3*05 

430 

3'2S 
4*20 

3*25 
3'4o 
4*03 

3*02 
3'33 
3'04 
5*35 
372 
5'40 



26th August 1888. — It has already been shown that on the evening of the 
25th Augfust weather had become of ordinary monsoon character over the whole 
of the Bay of Bengal, and it is therefore not necessary to discuss for this or 
future days any meteorological observations except those over the land. The 
following table therefore contains one section only instead of three or four, that 
is, only the lo A.M. observations made at the stations in Bengal. As in former 
cases, the facts with reference to barometric pressures and wind directions are 
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.1, .n. .1 nn VUu- XV, f,ut on this day the chart only deals with the land aiucf 
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^ The principal facts which are shown by the meteorological data are as 
follows: In South and Central Bengal pressure was rising slowly, but steadily, 
the increase averaging about a twelfth of an inch; while at such stations as 
Burdwan, Bankoora, Raneeg^nge, and Midnapore it exceeded this, and at Nya 
Doomka the barometer had risen 0*097 inch. In Behar and Chutia Nagpur, on 
the other hand, pressure was either steady or falling very slowly, but the changes 
were all more or less general in character, and there were no large local fallsi 
thus showing th^t the storm was not advancing towards any station at which 
there was a meteorological observatory. The lowest pressures in the Province 
were at Bhagalpur, where pressure was 29*569 inches, and probably at Nya 
Doomka, where the pressure would have equalled about 29*55 inches or 29*56 
inches when reduced to sea level. Judged therefore by these barometric pres- 
sures, it would seem that the storm was nearly stationary, and perhaps commen- 
cing to fill up, and it certainly had not advanced far from its previous position 
on the 25th. What appears however probably to have been the case was that 
the storm had on this day passed into the hills of the Sonthal Pergunnahs district) 
and that its advance was consequently retarded. The wind directions and velo- 
cities over the Province still clearly showed the existence of the storm. Thus 
at Bhagalpur wind was E. with a velocity of 14 miles an hour, at Nya Doomka 
wind was S.-S.-W., velocity 14 miles an hour and at Hazaribagh wind was N.-W., 
velocity 24 miles an hour, the observer also reporting a gale of wind. At Gya 
wind was N.-W., velocity 8 miles an hour, and at Patna wind was N,-E., velocity 
7 miles an hour. These winds prove most clearly the existence of a cyclonic 
circulation in almost the same position as on the previous day. The storm centre 
still appeared to be in the Sonthal Pergunnahs district to the north-west or west- 
north-west of Nya Doomka, and to the south-west of Bhagalpur, and the advance 
of the storm was hence considerably retarded by the irregular line or series of lines 
of low-hills which stretch from the Hazaribagh district to Monghyr. The centre 
of this storm, however, on this day was far removed from any meteorological ob- 
servatory, and its precise position can only be roughly judged. It was most pro- 
bably about south or south-south-east of Monghyr, or about 20 or 30 miles to the 
north-west of its position on the 25th. The velocity of movement of the storm 
from the 25th to the 26th was therefore only about a mile an hour, instead of 5 
miles an hour, as on the previous day. It is also impossible to say whether the 
storm had altered in intensity on this day, for its centre was not sufficiently near 
to any observfitory to enable more than a rough guess to be made of the height 
of the barometer at its centre. 

The rainfall on this day was heavy and general over the whole Province 
and averaged nearly two inches. At very numerous stations falls of three 
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inches and upwards were reported, particularly in South Behar, where on this 
day very heavy rain was falling as is shown in the following table : — 

Rainfall for the twentv-fgur hours ending 6 p.m. 

26th August t888. 



Meteorological Division. 



Orissa 

S. W. Bengal 

East Bengal 



NoRTB Bengal 



North Behar • 



South Behab 



Chutia Nagpur 



Averase 
rainfall. 



Inch. 

0*29 
0-31 

0-66 
075 




/ 



2-52 



HBAVY rainfalls EXCEBDINO 3 IHCHKS. 



Dibtrict. 



Burdwan . 



Maldah • 



N, Bhagalpur 



Durbhunga • 



Shahabad 



{ 



Gya 



Patna 



\ 



1-51 



•f 



Station. 



Cutwa 



Monghyr • 

S. Bhagalpur • 
Sonthal Pergunnahs 

Hazaribagh • 



Maldah 

Sibgunj 

Maddapore 

Tajpore 

Roshera 

Arrah • 

Nowadah 

Jehanabad 

Arwal . 

Pakri Barawan 

Behar . 

Barrh • 

Begooserai 

Jamui . 

Sheikpura 

Kolgong 

Rajmehal 

Pachamba 

Barhi • 

Karagdeha 



Amount. 



Inches. 



3'o6 



5'49 
3*2o 

3-84 
3'2i 

S*20 

4'3o 
6-23 

326 

310 

550 

570 

5'40 
4*20 

6-28 

415 
4' 16 

7.32 

4-85 

575 
4'8o 



2'/th August 1888, — The meteorological data on which the discussion of the 
weather for this day depends are contained in the table below, which gives the 
10 A. M. observations at the inland stations of Bengal, Behar and the neighbour- 
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ing districts of the North- West Provinces. The barometric pressures and wind 
observations are charted on Plate XVL 
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1888, 




























Teh 


PER A- 


















Barombtbr. 






TURB PRE- 
VIOUS 24 


Wind. 










Position of Station. 


Station. 






i 


• 


HOURS. 






• 

e 
1 


• 






S-5 


since pre« 
^4 hours. 


E 
.2 1 


• 

E 


* 

E 


• 

a 


u 

s. 

CO 

K? 


Weather 
Rbmarks. 


i: 




lo* 

4!a 


1.1 

JR > 


.|8 

> 


E 


E 

9 


9 
B 

1 


9 

E 
'S 


1 

Q 




0. 

9 



1 




at. 

10 


1 i 


Gopalpar • 


39*718 


-•044 


+ •009 


82-0 


89 


1 
83*2 


76-8 


S.-S-W 


15 





0*35 




8 


> Orissa » . < 


Pooree 


29703 


— -050 


? 


80-1 


93 


88-7 


? 


S-S-W. 


11 


8 


0*02 




to 


False Point . 


39-709 


-•038 


—•018 


84*8 


83 


85-4 


77'i 


S.-S-W 


13 


6 


Nil 




10 


) ( 


Cuttack 


39-699 


--061 


-•013 


87*1 


72 


88*9 


76-8 


Calm 


4 


7 


0-14 




10 




Balasore 


29*673 


—•048 


— -001 


85-5 


81 


87-4 


78-7 


S. 


7 


8 


Nil 




10 


^ 


Midnapore . 


39-695 


-•014 


+ •003 


87*5 


84 


89*3 


78*3 


S 


1 


3 


Nil 




to 




Saugor Island 


29-694 


-*oi7 


-•038 


84*9 


89 


87*7 


79*5 


S.-S.-W 


21 


5 


Nil 




10 




Calcutta 


29*676 


— -046 


—•060 


84*3 


81 


86-5 


79*7 


W-S.- 

w. 

S. 


I 


8 


0*02 




10 


S. W. Bengal . 


Burdwan 


39-658 


— *oo3 


—•072 


83*9 


77 


88-1 


78-9 


4 


8 


Nil 




10 


\ 


Bankooia 


29-664 


+ *012 


? 


84*9 


78 


85-1 


766 


S.-W. 


5 


6 


^'r^? 




10 




Raneegunge • 


29*632 


+ *038 


— *020 


84-4 


80 


84*5 


76-8 


S-W. 


5 


4 


NU 




10 




Berhampore . 
Kishnagnur • 


29-671 


+ *OII 


-*o59 


84*4 


87 


88- 1 


78-3 


S.-W. 


6 


7 


Nil 




o 




29-693 


— -012 


+ •006 


83*7 


81 


88*8 


79*2 


s. 


7 


8 


11 




o 


/ 


Jessore 


29-685 


—•046 


-•054 


86*4 


83 


89*2 


79'4 


W.-S.- 

w 


3 


8 


NU 







] East Bengal • : 

) ( 


Furreedpore • 


39*707 


— -042 


+ *OIl 


83-1 


86 


855 


78-9 


s. 

#^ ^M mmm 


6 


5 


Nil 


« 


o 


Dacca . 


39-693 


-•056 


—•048 


84-6 


82 


85*1 


78*7 


S-S-E. 


6 


8 


01 




o 
o 


Burrisal ^ 
Mymensingh . 


39-709 
39-701 


— -058 
—•054 


+ -016 
— -006 


847 
81-2 


87 
89 


84*3 
86-9 


77*8 
775 


s. 

E.-S.-E, 


5 

4 


8 
9 


NU 
036 




o 


Chittagong . 
Comillah 


29754 


-•06^ 


— *028 


77*2 


97 


84-6 


76-0 


S.-E. 


6 


10 


0-84 




o 


29-710 


— *078 


— -010 


837 


83 


83*4 


77'7 


S. 


5 


8 


036 




• 


\ / 


Bogia . 


29-665 


—-032 


* 
m 


85*5 


79 


88-3 


787 


Calm 


7 


10 


NU 


9 


o 


1 


Serajgunj 


29*686 


-*034 


— •020 


84*5 


85 


861 


78-8 


S.-E 


5 


6 


Nil 




o 


\ . / 


R am p or e 




























} North Bengal. ( 


Bauleah 


29673 


— 004 


— •010 


846 


88 


86*8 


785 


S-E. 

#^ #^ ^"v 


7 


2 


0*64 







1 I 


Dina^itore . 


29-665 


— 025 


— •018 


87-2 


80 


876 


761 


S-S-E 


9 


5 


NU 




to 


J \ 


Jalpaiguri • 
Darjeaing . 


39-671 

23*924 


— 076 

— 030 


—-on 
— -020 


84-5 
6i-5 


84 
97 


86*9 
63 I 


768 
556 


S. 
Calm 


5 
5 


8 
6 


NU 
o'i8 




lO 


\ 


Gorakhpur . 


29-616 


—•084 


-*o65 


76*6 


93 


90*3 


75*5 


E. 


3 


6 


^f 




lo 




Lucknow 


29*633 


-103 


-*o34 


82-7 


83 


88-3 


77*8 


N.-W 


3 


8 




10 


In.-W. Pro- ' 


Allahabad . 


29-636 


- 105 


—•038 


82*2 


81 


89-8 


78*3 


W.-N.- 

W. 
W.-S- 

W. 


5 


10 


0*04 




lo 


' vinces. 


Benares 


29*635 


-•086 


-•049 


79*2 


90 


895 


75*4 


4 


10 


0*23 


Gloomy. 


lo 
In 


Sutna • 


29*669 


-•068 


--014 


790 


82 


867 


753 


W. 


9 


8 


NU 


Strong wind. 


to 
lo 
lo 
lo 


\ / 


Purneah 


29654 


+ 019 — *o63 


86 I 


84 


82-7 


7-**i 


S.-E. 


6 


4 


272 




Durbhunga . 
Motiharee 


29-560 

29*542 


--141 --147 
-*I33 -'"3 


79 9 
846 


89 
70 


799 
86*7 


75*8 
75*4 


E 
E.-N.-E 


15 
7 


9 
9 


2-76 
1*27 




1 


Chupra 


29533 


-165 


— 117 


77 I 


98 


77*5 


746 


N. 


8 


10 


6-40 




1 


Bhagalpur . 


29*635 


+ -066 


— -029 


848 


72 


86-2 


750 


S. 


9 


3 


0*56 




■0 

lo 

lo 

1 4k 


/ Behar • • 


Nya Doomka 
Patna . 


29I53* 
29*490 


+ -097 
—•216 


• 

— 226 


832 
76*0 


82 
98 


83*6 
778 


75*3 
75*2 


S.-S.-W. 
N.-W. 


11 
5 


10 
10 


0-20 
342 




m^^0mWmm* ■ • 


Arrah . 


29*537 


— -166 


— -122 


75*7 


96 


81-3 


74*1 


W. 


5 


10 


770 




10 





Buxar . 


29*578 


— 137 


— -086 


75 1 


95 


85*9 


738 


W.-N.- 
W 


5 


10 


5-60 




Jh 




Dehree • 


29*598 


— -104 


—•083 


769 


93 


82*3 


74-0 


S.-S.-W. 


6 


10 


3*92 








\ ^ 


Gya . 


29*571 


— -085 


-"144 


786 


79 


81*4 


73*3 


W.-N.- 
W 


10 


10 


8-53 




> ^ ^ 


Hataribagh . 


29-644 


+ •073 


—•081 


73*6 


93 


72*4 


697 


W-S.- 


t9 


10 


1*17 






(ChutiaNagpurj 


Ranchee 


29-639 


— *oo5 


— -030 


77*2 


82 


79*o 


76-9 


w. 

S.-S- 

w. 


11 


8 


o-io 





* Not reduced to sea level. 
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On this day the changes were very much more marked than they had been 
on the previous day. Pressure had again risen by almost a tenth of an inch at 
Nya Doomka and by a somewhat smaller amount at Bhagalpur, pointing to the 
fact that the storm area was retreating from those stations. In the western part 
of Behar, however, pressure was falling exceedingly rapidly, the fall at Patna 
equalling 0*2 1 6 inch, while at Motiharee, Durbhunga, Chupra, Arrah, Buxar, 
and Dehree, it varied from a fifth to a tenth of an inch. The lowest pressure 
recorded was 29*490 inches at Patna, and next to this were pressures of 29*53 
inches at Chupra and Arrah. Winds also showed a complete cyclonic circu- 
lation of considerable strength. Thus at Patna wind was N.-W., and velocity 5 
miles an hour; at Arrah it was W., velocity also 5 miles an hour, and at Gya 
N.-W., velocity 10 miles an hour. At Hazaribagh wind was W.-S.-W., velocity 
19 miles, and at Nya Doomka wind was S.-S.-W., velocity 11 miles. At Bha- 
galpur a southerly wind was reported, velocity 9 miles, at Purneah wind was 
S.-E., velocity 6 miles, at Durbhunga wind was E., velocity 15 miles and at 
Chupra it was N , velocity 8 miles. The circulation hence pointed to the exist- 
ence of the storm centre to the west or slightly to the S. of W. of Patna. This 
was also proved by the general distribution of pressure, judged by which the 
storm centre was probably about 20 miles to the west of Patna. 

From the low pressure recorded at Patna on this day, and from the fact 

also that the centre of the storm was not nearer than 20 miles from the station , 

it would appear that the depression at the centre was almost, if not quite, as great 

as it had been two days before, when it was almost passing over Kishnaghur, 

and it is therefore probable that the indications of the apparent filling up of the 

•storm shown by the observations on the 26th were due to the fact that the storm 

centre was at a considerable distance from any meteorological observatory. On 

the 27th at 10 A.M. pressure at the centre of the storm was almost certainly as 

low as 29*4 inches or even as 29*35 inches. The storm had surmounted the 

Hazaribagh and Monghyr Hills, and had moved about 80 miles in a north-westerly 

direction since the 26th. As however it is impossible to say at what hour the 

storm had been able to break through the hills, it is useless to speculate on the 

rate at which the storm was moving during the period from 10 A.M. of 26th to 10 

A.M. of the 27th. 

The winds recorded in connection with the storm on this day were fairly 
strong, and gave somewhat stormy weather to a large part of the Province of 
Bengal, but as on the previous day (26th), in no case were the winds of anything 
like destructive fierceness. 

As the storm began to advance over Behar, it commenced to give heavy rain- 
fall, and at many stations from the 26th to the 27th falls of 5 inches and upwards 
were recorded. The falls were heaviest in South Behar, where Jehanabad re- 
corded 9*05 inches, Gya 7*59 inches, and for which the falls averaged 2*68 inches. 
The actual average falls in the various meteorological divisions of the province 
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and the falls at stations where they exceeded 3 inches, are shown in the follow- 
ing table :— 

Rainfall for the twenty-four hours ending 6 p.m. 

2yth August 1888. 



Meteorological Division. 



Orissa 

S. W. Bengal • 
East Bengal . 
North Bengal 



North Bbhar • 



South Behar . 



Chutia Nagpur 



Allahabad 



Bbnabbs . 



Average 
rainfall. 



Inch. 

0*17 
0*29 
0-51 
0-23 



I'QI 



( 



Heavy rainfalls kxcebdino 3 inches. 



District. 



Bankoora 
Chittagong 



Purneah . 



Mozufferpore . 



Sarun 



/ 



2-68 



Shahabad 



Gya 



074 



0-42 



1-45 



Patna 



Manbhoom 



Jaunpur • 



Ghazipur 



Ballia 






Station. 



•••••• 



Sonamukhi . 
Kutubdia 






Balarampore 

Hajipore 
Paru . 
Mahua 

Gopalgunge 
Sewan . 
Chupra 

Buxar • 
Dehree . 
Sasseram 
Arrah • 

Arungabad 

Gya 

Nowadah 

Jehanabad 

Arwal • 

Daudnagar 

Sherghati 

Patna . 
Dinapore 
Bickram 
Hilsa • 



Raghunathpore 



Mariahu 
Jaunpur 

Zamaniah 
Ghazipur 

Rasra • 
Ballia . 



Amount. 

Inches. 

• •• 

3-31 
5-85 



3'So 

3'5i 
4-60 

6'oo 
4-91 
3'47 

6*27 

5-31 
550 

4*16 

7'59 
500 

905 
674 

5*07 
350 

ri3 

4"8o 
625 

545 
3*3 1 

4*80 
306 

370 
3*67 

4'lo 
5*43 
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aStk August 1888. — The meteorological data on which the discussion of 




the weather of this day depends are contained in the following table, and the 




principal facts as to pressure and wind direction are charted on Plate XVI : — 




28tk August 1S8S. 




Meteorological 


Station, 


B.«o«..«. 


1 . 


Tempera- 


WrND. 


t 

% 


W.ATHEr 


i 




1 
9_ 


1 




. 


1 


1 

i ■ 

J 


*;-. 


) 1 


Gopalpnt . 


397iB 




— 009 


83-6 9 


2 83-2 


78-3 


s-.s-w 


8 






e 




Poon». . 




»oo4 




8i-6 S 


9 86-7 


82;5 


falm 




Nil 






o™« . . 


Fab« Point . 


ag'Sgi 


-■D17 


-<m 


86-8 7 


85-9 




w.-s.- 


" 






■ 


' 1 


Cuttack 


ag-esg 


-010 


— -032 


87-1 B 


B 90-4 


77-9 


w.-s.. 


3 


mt. 




lo 


\ 




J9-663 


--010 


—•033 


86'5 B 


89-4 


79'7 


S.-S.-W 


XI 


Nit 








Midoapore . 


19-6&1 






86-5 a 


8 89-8 


783 


S..W. 












Saugor Is- 


























lend . 


I9-663 


-■031 


—■082 


85-4 8 


7 881 


79-S 


S.-W. 




Nil 








Calcutta 


39-6J6 




-■089 


S5-3 8 


8B-0 


79-2 


w-s- 


5 


Nil 




in 


S. W. BsBEal . 


Burdwan . 


a9"'S45 


-013 


—■■03 


354 7 


5 89-6 


78-9 


S.-S..W 


, 


Nil 








Banltoora . 


39 '^S 7 


-■na7 




854 7 


88-6 


77'5 


w. 












Baneegurge . 


29-63J 




—■033 


854 


J 90-0 


76-8 


s. 




o-^ 








Berhampore . 
Kishnagliur . 


jglfiSo 




— c86 


8^'4 


89'6 


77-3 


s-w. 










/ 






— 023 


8+-7 


89-8 


7-S'J 


Calm 












Jessore . 


^•66^ 


—-Die 




86-4 


89-7 


79-4 


s. 


3 








1 




29-690 


—017 


— 025 


8j-. 


86-5 


7<<-9 


S.-S,-E. 




Nil 






( 


Da^ f " ; 


.' 




? 


8s'6 


891 


79-7 


S.-S.-W. 


6 : 


Ntl 




;° 


Ea>t Bengal . 


BurrUal 
MymewinRh. 


Y^ 


-■OiS 


5i 

—051 


V. 


87' 3 

8 ^2^:^ 


76-S 
785 


s. 

S.-S.-E 


3 Id 








1 


Chitlagong . 






80-7 


76-c 


S-K. 


5 g 


0-56 








Coioaiah 




— -OM 


84-a 


87'4 


77-7 


S.-E. 


S 










Bogra . . 


19-643 


—022 


? 


85-5 


87-3 


7S7 


Calm 












Serajguni . 


29-655 


—■031 


--078 


8+-0 


8 88-1 


79-a 


S. 


4 . 


Nit 




lO 


North Bengal . 


«a.go„Ba.. 


29653 




--OS 2 


84-6 8 


8 87-4 


78-5 


S.-E. 












Dinagepore . 


29'64S 


-■017 


--059 


84-7 9 


, 9i;i 


78-. 


S-E. 




W 




lo 




Darieeline - 21 'Boo 


—■034 


-07s 
-070 


8415 1 


! 66-6 


77'9 
56". 


N.-E. 
S.-W. 


^ 










-;o32 


— 7 


79-2 1 


9 8i-o 


76-0 


W. 


4 


0-43 








Lucknow . ■ 39-680 




-■otS 


78-7 9 


i BS-3 


73'8 


S. 


3 1 


3-01 




10 


N.-VV. Pro-; 


Allahabad . , ^■f,4> 


-^-mo 


-■04a 


79-2 9 




77-2 


W.-N.- 




0-28 




lo 


j 


Benares J ag-fiiT 


+ ■024 




81-4 B 


7 79-8 


76-0 


w: 


9 i 


r^it 


StroneiM 






Sutna . . «,-68j 




-tA 


800 8 


82-6 


75'3 


w. 




Gloo^r- 






Potneah 


3963= 






87-1 7 


8 897 


7S-6 


s. 




Nil 










29-630 


+ ■070 


--o8fi 


84s 8 


3 8a"9 


76-S 


E.-S.-E. 


7 


Nil 








Motihane . 


39-599 


t;oi7 




83-1 


9 B4-7 


7S-4 


S.-E. 


'9 










Chopra 


jg-erB 




T-ofiJ 


84,'. 


■ 84-5 


7S-6 


S-W. 




0-75 








Bhagalpur . 


29-64D 


t-ooj 


— 047 


E67 


89'2 


7S'o 


S. 


3 


0-68 








Patna . 


29-62.) 


t--i34'— -105 


S3-> 


9 So'8 




S.-E. 


7 


0-98 








Arrah . 


29'605 


^.-t6S--o78 


79-7 




74*' 


S.-S.-W 


8 . 


2-27 








Biixar . 


39' 577 




77'5 


5 77-9 


74-3 




iS 1 


4'oo 








D«hr.e. . 


ig'6i6 




82-4 


7 843 


76-0 


1.-S..W 


■ 3 


o-is 




"■ 


■ 


Gja . . 


29-6.4 


t- -043 --lis 


82-1 


■ 83-9 


77'3 S.-S.-W 


8 








The principal facts shown in these observations are, first, that there had been 




a very rapid rise of pressure at some of the stations in Behar, and the rise at Patna, 




near which the storm centre had been on the previous day, equalled o'i34 inch. 
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On the other hand, pressure had fallen generally at the foot of the hills in the 
north of Behar and Bengal, and at Gorakhpur in the North- Western Prov- 
inces. 

The lowest pressure recorded on this day at 8 A.M. over the whole of India 
excluding the extreme north-west of the Punjab, was 29*563 inches at Gorakh- 
pur, where there had been a fall of 0*058 inch since the previous day. At this 
hour also at Gorakhpur wind was E.-N.-E., and velocity 5 miles an hour. At 
ID A.M. pressure at Gorakhpur was 29*584 inches, with a fall of 0032 inch only 
since the same hour on the previous day, showing that pressure was probably 
rising between Sand 10 A.M. Wind had also gone round from E,-N.-E. at 8 A.M. 
to W., while velocity remained at 4 miles at 10 A.M. It appears, therefore, pro- 
bable, that the centre of the storm, which was rapidly decreasing in intensity, was 
passing close to Gorakhpur between 8 and 10 A.M. of the 28th August, and was 
at 10 A.M. a little to the north of that station. It would hence seem to have moved 
in a N.-W. direction over a distance of about 150 miles since the previous day, 
or^at the rate of about 6 miles an hour. The slight fall which took place at 
Gorakhpur, and the fact that the pressure did not fall below 29*55 inches, shows 
how rapidly the storm had been filling up during the 27th. On the morning 
of the aSth it was so feeble as to be scarcely classed as a storm at all, or even as 
a barometric depression. To the south and east of the disintegrating storm, 
fairly strong winds had continued to blow during the 27th. Thus Motiharee had 
registered a wind velocity of 19 miles an hour since the 27th, Buxar 18 miles, 
and Dehree 13 miles on. Over the remainder of the Province of Bengal 
.moderate winds only were blowing at this time, and weather had become of 
ordinary monsoon character. 

The rainfall accompanying the storm on this day was much lighter than on 
previous days, and the area of heaviest rainfall had been transferred from Behar 
to the Benares District of the North- Western Provinces. The average rainfalls 
over the Province of Bengal and in the Allahabad and Benares districts of the 
North- Western Provinces are given in the following table :— 

Rainfall for the twenty-four hours ending 6 p.m. 

28th August 1888, 





Average 
rainfall. 


Heavy RAiNfAtLs kxceedino 3 inches. 


Meteorological Division. 












District. 


Station. 


Amount. 




Inch. 








Orissa 


0*02 






Inches. 


S. W. Bengal . 


014 








^AST Bengal 


0-45 


Mymensingh 


Durgapore . 


4*00 


North Bengal . 


o'3i 


Cooch Behar 


Dinhatta 


37« 


North Brhar . 


033 






South Behar 


0*42 








Chutia Naopur 


0*29 








Allahabad 


0*20 


( 


Deogaon 

Mahul .... 


3'7o 
3'2o 

470 


Benares • » 


1*35 


Azamgarh • . ] 


Azamgarh . 






j 


Jiwanpur 


4-10 






\ 


Muhammadabad • 


5'40 


■" 


-. • 
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2gth August /888, — It has already been shown in the meteorology of the 
aSth that the storm had almost ceased to exist on that day. The observations 
taken on the morning of the 29th August failed to show any trace of the exist- 
ence of the storm as such, though perhaps there was still a residual cyclonic circu- 
lation of winds over part of the North- Western Provinces. For all practical 
purposes, however, the storm ceased to exist on the evening of the aSth, and it 
is^ therefore, unnecessary to discuss the meteorology of the 29th August in detail. 

Track of the Storm. 

The following is a short description of the track of the storm, which is 
given on Plate XVIL The storm was first formed on August 21st, when the 
centre, so far as can be ascertained, was perhaps 30 or 40 miles from the land 
and south-east of Saugor Island. On the 22nd the storm ^centre was just in- 
land and over the Sunderbuns, perhaps 20 or 25 miles to the east or east-north- 
east of Saugor Island. It had therefore moved about 30 or 40 miles in an almost 
northerly direction during the day, or at the rate of rather less than two miles 
an hour. On the morning of the 23rd the storm centre was about 20 or 25 
miles to the south-east of Calcutta, and it had therefore again moved about 40 
to 50 miles in a northerly direction, but slightly inclined towards the west, and 
the average velocity of the movement of the storm for the previous day was 
therefore about 2 miles an hour. The storm centre passed close to the east of 
Calcutta on the evening of the 23rd, and on the morning of the 24th it was 
close to Kishnaghur, and had moved in a north-north-westerly direction about 
75 miles, or at the rate of a little more than 3 miles an hour. The direction 
of the movement then became a little more westerly, and from the 24th to the 
25th it travelled 80 miles in a north-westerly direction, and the centre on the 
morning of the 25th was to the east or north-east of Nya Doomka. It then 
apparently became entangled in the low hills in this part of the country, and 
during the next 24 hours made very little progress, probably advancing not more 
than perhaps 30 miles. On the 27th, however, the storm surmounted the hills, 
which run from the Hazaribagh district to Monghyr, and advanced about 120 
miles in the 24 hours in a north-westerly direction to near Patna. Lastly on 
the 28th the centre was near Gorakhpur in the North- Western Provinces, and had 
travelled during its previous 24 hours about 180 miles in a west-north-westerly 
direction, but during this last day's advance the storm filled up very rapidly, and 
on the 28th practically ceased to exist as a definite storm. 

Discussion of the wind direction and force over the area wherb 

THE storm was BEING FORMED AND FOR THE FIRST TWO 

OR THREE DAYS OF ITS EXISTENCE. 

• 

The following two tables contain the observations of wind direction and 
force obtained from the traces of the two Beckley's anemographs, which are in 
use at the Saugor Island Observatory and at the Calcutta (AHpore) Observatory. 
In the case of the Saugor Island anemograms, the results are given for the 
period August 20th to the 24th inclusive, and of the Calcutta anemograms from 
the 2ist to the 25th. These observations are supplementary to those which 
have been already given in the daily tabular statements of the general meteorolo- 
gical observations, and all these data can be discussed together. 
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It has already been shown that the storm had no definite existence on the 
20th August, though somewhat squally weather obtained in the centre of the 
Bay, but that on the 21st there were distinct indications of the existence of a 
storm centre a short distance to the south-east of Saugor Island. It is interest- 
ing therefore to note closely the winds from the 20th to the 21st at Saugor Is- 
land and at Calcutta. In the early morning of the 20th August at Saugor Island 
wind usually varied from S.-S.-W. to S.-W., but velocity was small, ranging from 
8 to 3 miles an hour, the velocity steadily decreasing. A light north-easterly wind 
then sprang up, which lasted for three hours from 8 to ii. From noon to 7 P.M^ 
wind was S.-S.-E. and steadily increased in force up to about 15 miles an hour 
when it shifted round to S., and velocity became about 9 miles an hour, and re- 
mained practically unchanged till midnight. It is clear then that very light and 
variable winds prevailed on the 20th over the area where the storm was perhaps 
already commencing to develop. On the 21st at 8 A. M. there were distinct in- 
dications of the storm forming a little to the south-east of Saugor Island, and yet 
from midnight of the 20th to i A.M. of the 21st wind at Saugor Island was S.-S.-W., 
velocity 9 miles an hour, and from i to 2 A. M. W.-S.-W., velocity 10 miles an 
hour, and from 2 to 4 A. M. wind was W., velocity 10 miles an hour. During the 
same interval on the 21st wind at Calcutta was S.-S.-W., and of velocity i to 4 
miles an hour. These winds clearly formed no part of a cyclonic circulation. 
From 4 to 6 A. M. at Saugor Island wind became W.-N.-W., N.-W., and N.-N.-W., 
the velocity being from 7 to 1 1 miles an hour. At Calcutta at 4 A. M. wind was 
N.-N.-W., at 5 A.M. N. by W., and at 6 A. m. N.-N.-E., with a velocity of 5 miles 
an hour. From 4 A. M. of the 21st winds then commenced to form part of a 
cyclonic circulation, and of an indraught towards the centre of the commencing 
storm. From 7 A. M. to 8 A. M. wind at Saugor Island was N.-N.-W., velocity 8 
miles, and at Calcutta N.-N.-W., velocity 3 miles, showing again feeble indraught 
and yet at that hour the centre had certainly a definite existence not far away from 
Saugor Island. It is clear, therefore, that up to 4 A.m. of the 21st there was no well 
defined centre of circulation of winds, and that the first real indications of the com- 
mencing storm date from the period 4 to 8 A. M. of the 21st August. During the 
2ist from 9 A.M. and up to mid-day of the 22nd, wind at Saugor Island kept prac- 
tically between W.-N.-W. and N.-W.,the wind however not remaining perfectly 
steady, but at times going round to W. and once to S.-W., and for a short period 
to N.-N.-W. For a considerable portion of this time it was steadily increasing 
in strength. Thus from 9 to 10 A. M. on the 21st, velocity was 7 miles, from 11 
to 12 it increased to 18 miles, from 2 to 3 P M. it was 25 miles an hour, and 
from 3 to 4 P.M. 30 miles ; but velocity then steadily decreased until it had fallen 
to 9 miles between mid-day and i P. M. of the 22nd. At Calcutta wind remain- 
ed at N.-N.-W. till 10 A. M. of the 21st, and then went through N. and N.-N.-E. 
to E.-N.-E., and remained almost steady at this direction until i P.M. of the 22nd. 
Here also wind steadily increased in velocity during this time and at noon on the 
22nd a velocity of 16 miles an hour was registered. 

As pointed out previously there appears to be no doubt that on the morning 
of the 22nd the centre of the storm had advanced over the land, and that its cen- 
tre was a short distance to the east of Saugor Island at 8 A. M., but though this 
was the case, during the afternoon of the 22nd winds at Saugor Island became 
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very variable in direction and force. Thus between i and 2 P. M. wind 
was W., velocity 8 miles, from 3 to 4 P. M. it was S.-E., velocity 12 miles, from 8 
to 9 P. M. it was S., velocity 12 miles, from 9 to 10 P. M. it was E., velocity \^ 
miles, and from 10 to 11 P. M. it was N., velocity 12 miles. It then went round 
through N.-N.-W. and W. to W.-S.-W. at 3 A. M. on the 23rd, when the velocity 
increased up to 17 miles. During this time there appears to be no reasonable 
doubt that the storm centre was gradually advancing northwards^ as is proved 
by the general wind circulation at some distance from the centre and the 
changes of pressure. At Calcutta during this period and up to 3 A. M. of the 
23rd wind was steadily from an easterly direction, and the velocity remained 
practically unchanged at from about 10 to 13 miles an hour. From 3 A. M. of 
the 23rd wind at Saugor Island became W.-S.-W., and velocity increased 
slightly to about 17 miles, and with very slight exceptions wind remained 
steady at W.-S.-W., S.-W., and S.-S.-W. for the whole of the 23rd and 24th 
August. Velocity also remained almost unaltered from 3 A. M. of the 23rd to 
nearly mid — day, and from 11 A. M. to noon was only 19 miles in amount. After 
this however a change took place in the wind strength which will be referred to 
later on. At Calcutta at 3 A. M. of the 23rd wind became more northerly than 
it had been, and remained more or less steadily at N.-E. till 7 p.m. Wind 
velocity also was about 10 miles an hour in the early morning, and fell to 4 
miles an hour at between 5 and 6 P.M. At 7 P.M. wind went round from N.-N.-E. 
to N.-N.-W., and there is no doubt that at about this time the storm centre was 
passing only a few miles, probably" not more than 4 or 5 miles, to the east of 
Calcutta. 

It will be seen that the above velocities represent extremely light winds; 
but cloud observations, however, were made during the 22nd and 23rd at 
Calcutta, which proved that, though the lower air currents were very feeble as 
the above records show, and light airs and calms prevailed close to the ground, 
the clouds (which were comparatively low) were moving with extreme velocity. 
The change also in the direction of the cloud movements which was also notedy 
distinctly showed that from the 22nd to the evening of the 23rd, the storm 
centre was advancing in a northerly direction towards Calcutta, and that the 
centre was approaching that station a little to the eastward of it. The move- 
ment of the clouds, it was observed, was of a rapidity that has been rarely 
equalled in the experience of the writer, extending over many years ; and yet, 
as has been stated^ the surface air was almost calm during the whole of the 
period. 

While these light airs prevailed at Calcutta and feeble winds at Saugor 
Island at 10 A.M., at the same hour a hurricane (1.^., W.-S.-W. winds of force 12) 
was blowing on the Mutla light-ship, which is only 58 miles S.-E. of Saugor 
Island. The position of the Mutla light-ship was probably at this time about 90 
miles to the south of the storm centre as judged by the wind circulation. Later 
on in the day conditions of wind velocity changed rapidly at Saugor Island. As 
previously stated, the velocity at that station was 19 miles an hour in the mom« 
ing, and continued unchanged till 12 o'clock. From mid-day to i o'clock 
however the velocity increased to 35 miles, from 2 to 3 P.M. to 40 miles, and 
from 3 to 4 P.M. to 50 miles, or to a severe gale of wind ; . while wind force 
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continued to increase until the very high velocity of 60 miles, as recorded in the 
Beckley's anemograph, was reached. This continued for many hours, and it was 
only at 6 p.m. of the 24th that the severity of the wind began to abate. The 
position of the storm centre at about mid-day was probably about 15 miles to 
the south-east of Calcutta, or 75 or 80 miles north-east of Saugor Island ; and 
yet it was only at the latter distance from the storm centre (as judged by the 
wind circulation), that wind velocities were increasing in force to a gale. It 
is, therefore fully proved that on the 23rd no strong winds prevailed nearer to 
the storm centre than about 80 to 90 miles, and that these strong winds also 
only existed directly to the south of the storm. It is also shown that there was 
a fairly sharp line of demarcation between the inner area of light winds and 
the outer area of extremely strong winds to the south. The storm has been 
proved in the previous discussion to have only been moving at this time in a 
northerly direction at the rate of not much more than 3 miles an hour^ so that from 
12 (mid-day) to 3 P.M., it could have only advanced about 9 miles, and yet the 
observations at Saugor Island prove that at 71 miles from the storm centre wind 
velocity was 19 miles an hour, />., a light to moderate wind only was blowing, 
while at 80 miles from the centre, the velocity was 50 miles and upwards, or a 
severe gale of wind was experienced. 

The suddenness of this change in wind velocities in the area to the south of 
the storm is also shown clearly in some of the obsei*vations taken on board the 
ships which were on this day proceeding to sea from Saugor Island. Thus Captain 
Spence of the Ooriya, who is a very experienced observer, writes in his descrip- 
tion of the weather of August 23rd : " Saugor Island, Thursday morning — Wind 
light N.-W.,but dense clouds hanging all round, and very heavy rain. Thinking 
that by going to the southward I should get out of the dirty weather, and 
as there was, and had been, but very light wind, I got under weigh and went 
down the Western Channel. The weather cleared up a little about 7 a.m. and 
the wind freshened up from the N.-W., and it remained so until 11 A.M., when 
the wind flew to west and blew with terrific force, and very heavy rain By 
this time we were about 25 miles S.-S.-W. of Saugor Island.'' The same fact 
is also proved by the observations of Mr. Ransom (Branch Pilot) who was on 
board the Loodiana^ which started on the morning of the 23rd from Saugor 
Island, steaming slowly southwards towards Madras. Mr. Ransom writes : 
** August 23rd, 7-40 A.M. — Weighed to proceed to sea. Light N.-W. breeze. 
9 A.M. — Passed Long Sand Light. Moderate N.-W. breeze 9-45 A.M.— Upper 
Gasper Light. Heavy breakers on Long Sand and increasing sea. Wind as 
before. 10-25 A.M. — Lower Gasper Light. Very wild appearance to westward. 
Sea becoming breakers. 11 A.M. — By this time wind had hauled to west and 
west-south-west, each squall increasing in violence and the sea overwhelming 
the vessel. Noon — Bell Buoy. W.-S.-W. i mile. Squalls most violent with a 
terrific sea. Overhead it seemed as if the sun was shining, but after each squall 
the next appeared more violent.'' 

From these extracts of observations by competent and experienced obser- 
vers, there can be no doubt of the fact that the transition from comparatively 
light winds with very moderate, if not fine, weather, to winds of almost hurri- 
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cane violence with terrific sea was almost sudden, the change taking place 
within a few miles. 

The same contrast of conditions can also be proved to have existed on the 
following day, the 24th. It has already been shown that the storm centre passed 
to the east of Calcutta at about 7 o^clock in the evening of the 23rd, and that 
it was close to Kishnaghur, which is 57 miles north of Calcutta, at 10 A.M. of 
the 24th. Wind velocity at Calcutta from midnight of the 23rd to i A.M. of the 
24th was two miles an hour ; from i to 2 A.M. of the 24th wind was W., velocity 
10 miles an hour; and from 2 to 3 A.M. also W., velocity 11 miles, both of which 
may be considered moderate winds. Wind continued in the same direction from 
3 to 4 A.M. but strengrthened to 18 miles, and from 4 to 5 A.M. it had become 
W.-S.-W., velocity 25 miles, and the velocity subsequently increased to 34 miles 
an hour between 7 and 8 A.M., the direction remaining the same. These last- 
named velocities are large for Calcutta, and at that time a severe gale was 
blowing. As the storm was moving slowly northward at about the rate of 
three miles an hour, it is easy to calculate the position of the strong winds 
with reference to the centre, and it is clear that on this day the position of the 
strong winds was about 35 to 40 miles to the south of the centre instead of 
80 to 90 miles as on the previous day, and that thus in its passage northward 
over the land, the area of strong winds to the south of the storm was closing 
up rapidly towards the centre. 

That in many of the storms of the rains the main force of the wind is to a 
great extent confined to the south and south-east of the centre has been already 
proved, and thus Mr. Eliot in his book '' Hand-book of cyclonic storms in the 
Bay of Bengal" (pages 210, 211) states^" In storms near the head of the Bay 
or which advance to the head of the Bay, the strongest winds appear to be 
experienced in the south-east quadrant or to the south and south-east of the 
storm centre, and these winds extend to very considerable distances from the 
centre and finally merge into the intensified south-west winds which prevail in 
the south of the Bay. In the case of cyclonic storms approaching the Coro- 
mandel coast, the strongest winds are usually experienced to the north and east 
of the storm centre, and usually extend to much greater distances to the north 
than to the south." 

It is therefore not intended to put forward the case of this storm as being 
exceptional in the fact that the strong winds were confined to the southern 
quadrant, for the great majority of the cyclonic storms of the rains present this 
feature more or less strongly. It is, however, believed that in this case this 
feature was developed to an exceptional extent. It is also believed that the 
storm was remarkable in that there was an unusually sharp line of demarcation 
between the comparatively light winds which surrounded the centre on all sides, 
and which on the 23rd extended over a diameter of 160 to 180 miles, and the 
area of almost hurricane winds to the south of it. 

A little reflection will show what peculiar and interesting features these re- 
present. The general conditions of cyclonic storms are now well understood, 
and it is proved beyond any reasonable doubt, that in such a storm the winds 
blow in a spiral manner towards the centre, the winds being drawn towards a 
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centre of low pressure which acts as a kind of axis round which the winds circu« 
late. The whole of the evidence available, shows that the energy which causes 
the winds to blow round and towards the centre exists in the aqueous vapour con- 
tained in the air, and this energy is liberated by its condensation into the 
torrential rainfall occurring within the storm area, and that therefore the winds 
are not caused by the action of any unusual force or cause acting outside the 
storm itself. It will, therefore, clearly follow that the further away from the 
inner area of the storm a particle of air is situated the more feeble will be 
the force acting upon it and drawing it towards the centre of the storm, and 
the nearer to the centre roughly speaking the greater will be the force acting 
upon the particle. It has previously been said that the particles of air move 
towards the centre of the storm in a more or less spiral manner. Therefore 
even assuming that the spiral tendency is very strongly developed, a particle 
of air starting from the southern quadrant of a storm would certainly have to 
pass through the eastern and part of the northern quadrant before it could reach 
the centre. And if the spiral tendency be smaller in amount than that above 
suggested^ and this is probably the case, particularly near the storm centre 
where winds are nearly circular, it is probable that a particle of air starting 
from the south of the storm at some distance frpm the centre would make 
a complete revolution round the centre or axis of the storm before being 
involved in the ascending current which undoubtedly exists within the 
inner area. It can also be understood how, when the winds from the outer 
and very large circumference of a storm area, acted on by forces which exist 
within the storm area itself, and which may be supposed to be greatest near 
the storm centre, pour in spirally and continually towards smaller circles near 
the centre of the storm, that the wind force must increase very materially, 
and that the winds will increase in intensity from the outer circumference of 
the storm towards the centre, the winds reaching their maximum force imme- 
diately outside the central calm area. That this is the case has been proved 
in abundant instances in the history of the cyclones of the transition periods, 
i.e,y when the storms form during a comparatively still condition of the atmosphere 
and when barometric pressures round the Bay are almost uniform. But in the 
case of the cyclonic storms of the rains, the history of which has been worked 
out in numerous cases by Mr. Eliot, Meteorological Reporter to the Government 
of India, there is usually no calm centre observed at all in the passage of the 
storm over the land. In very many cases also, though not in all, it is found that 
the winds are more or less feeble near the centre and for some considerable 
distance away from it. That is, over the area which in ordinary cyclones is 
the position of the fiercest winds, in the storms of the rains winds are some- 
times of feeble character, while the strong winds are many miles away to the 
south or south-east of the centre, where in the intense cyclones of the transition 
periods winds are lighter than towards the centre. 

Is it to be admitted that there is in the cyclonic storms of the rains a 
reversal of the ordinary law of cyclonic action, or, that winds may be very strong 
in the outer area and feeble in the inner area, and that the very strong or hurri- 
cane winds to the south of the storm, as they gradually approach in a spiral 
direction towards the centre, lose their velocity so rapidly that there is no trace 
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of their existence to be found nearer than perhaps 60 or 80 miles from the centre, 
and that no strong winds are to be found to the east, north and west of the centre 
of such a storm ? This can scarcely be admitted, for the cyclonic storms of the 
rains and the cyclones of the transition periods are formed by similar causes and 
only differ in details of severity, size, &c. 

Though in this section of the paper it is not intended to deal generally with 
the pressure recorded in this storm, yet as the distribution of the barometric 
pressure and the wind force in a storm are intimately connected, a few words 
may be said with reference to the general distribution of pressur.e in cyclones 
and cyclonic storms. In the case of all large cyclones, that is, in the cyclones 
of the transition periods, pressure falls steadily from the outer circumference 
towards the centre, the lowest pressure being recorded in or near the calm 
centre, and frequently the fall from the outer to the inner area is very large, 
amounting to perhaps two inches. The distribution of pressure, however, which 
is observed in the storms of the rains is very different, and the barometric 
depression which attends such storms is generally small in amount, amounting to 
only a few tenths of an inch, though the low pressure area is frequently of wide 
extent. And in some of the storms of the rainy season the lowest pressure 
apparently does not coincide with the centre of the wind circulation, but is 
at some little distance to the south of the centre of the wind circulation. There 
are, therefore, three or four important points in which the cyclonic storms of the 
rains differ widely from the cyclones of the transition periods. They are :— 

Fiyst, — In the cyclonic storms of the rains the main strength of the wind 
is confined to the southern and south-eastern quadrant and in 
some cases (as in the present) winds are feeble in force for 
considerable distances round the centre of the storm. 

Second. — The absence of the central calm area in cyclonic storms of the 
rains which exists in the larger cyclonic storms of the transition 
periods in the Bay of Bengal, which, for convenience! are called 
below, true cyclones. 

Third. — That with almost equal wind force, the differences of pressure from 
i the outer area to the centre of the storm in the case of the 
cyclonic storms of the rains are very much smaller than in the 
case of the true cyclones. 

Fourth. — The lowest pressure in the cyclones of the transition periods 
practically coincides with the centre of the storm and of the 
vvind circulation, while in many storms of the rains the lowest 
pressure is many miles south of the centre of the wind circula- 
tion. It will be shown later on that, in the storm now being 
discussed, the lowest pressure was at one time, at least, 50 miles 
south of the centre of circulation of winds. 

Taking up first the fact observed that there were light winds near the cen- 
tre of the storm, while the heavy winds were many miles to the south of the cen- 
tre, one theory which might be advanced to account for these strong winds would 
be to suppose they were simply winds of indraught towards the storm centre, 
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and therefore not part of the cyclonic circulation proper. This theory neces- 
sitates an exceedingly strong inrush towards the centre, exerted only perhaps 50 
or 100 miles south of the centre. It would certainly be expected that the 
indraught would be greater at places near the centre than at those consi- 
derably distant from it, but this is not found to be the case. Again, if there 
be this enormous indraught towards the storm centre, why is it that the indraught 
is entirely confined to one quadrant of the storm, and why do not almost equally 
strong winds of indraught prevail to the east, west and north of the storm ? As 
a matter of fact, they do not exist, and thus it would appear that the theory that 
these strong south-westerly winds are merely winds of indraught cannot be sub- 
stantiated, and therefore it is probable, if not certain, that they form a part of the 
true circulation of the cyclonic storms. 

The next problem which at once suggests Itself if this view be accepted, is 
in what manner does the momentum of these winds expend itself, or where do 
these very powerful winds disappear in their spiral progress towards the storm 
centre ? 

One other point may, however, be taken up before this question is 
discussed. The work which has been done during the past few years on the 
subject of cyclones and cyclonic storms has apparently proved that some storms 
are confined practically entirely to the lower layers of the atmosphere; and are 
thus entirely broken up and disintegrated when in their course they come 
in contact with even low ranges of hills. Other storms apparently extend to 
great heights in the atmosphere, and such storms pass over low ranges of hills 
in their paths almost unchanged in intensity, and the direction of their movement 
is quite unaffected by such obstacles. The storms which belong to the first class 
are usually the violent cyclones of the transition periods, while the storms of the 
second class are those usually of the rainy season, which frequently travel over 
paths 1,000 and 1,500 miles in length over a land surface, surmounting all obsta- 
cles in their way, and indeed travelling quite unbroken from one side of India 
to another. The storm under review was undoubtedly one of the second 
class, where the cyclonic circulation extended high up into the atmosphere, for 
in its inland passage it encountered the hills stretching from the Hazaribagh to 
the Monghyr districts, which are generally of moderate elevation, ranging perhaps 
up to 2,000 feet, and though it was delayed in its progress by their action, it was 
able to surmount the hills with ease, and afterwards appeared near Patna quite 
unbroken, and with a barometric depression almost equal to that which it had 
shown in its most intense stage. The direction of the movement of the storm 
was also practically quite unaffected by the action of these hills, both of which 
facts prove the storm to have been one which extended well into the upper 
layers of the atmosphere. 

Further, it must be remembered that briefly and popularly stated, so far as 
is at present known, the commencement of a cyclonic storm usually occurs at a 
position where light variable winds are blowing, where pressure is relatively low, 
and where for some cause or other, there is a steady ascensional air current. 
Moist winds are then drawn in towards the centre, following a spiral course, the 
direction of the revolution or circulation obeying well known laws. From the pre- 
cipitation of rain in enormous quantities due to the ascension of the moist wind 
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drawn in towards the centre, sufficient energy is liberated to generate a powerful 
circulation of winds, and to account for all the phenomena of cyclones. 

If it be supposed, in the first instance, that the ascending column of air forms 
in a comparatively still atmosphere, as is the case during the transition periods, or 

from the middle of April to the end of May, and during October, it could natur- 
ally be imagined that the ascending air column will be almost perpendicular. 
Round this perpendicular axis winds will blow in, as explained before, on all 
sides, rainfall will commence in the ascending air column and will increase in 
heaviness as the volume of moist winds drawn in becomes larger, and a cyclone 
will be gradually formed in which the greatest force of the winds will be in im- 
mediate proximity to the central calm, while the less violent winds will be at 
greater distances from the centre. It may also be assumed with probable truth 
that the plane of revolution of the winds will be nearly at right angles to the cen- 
tral calm. In such a storm also it is clear that as the ascending air column is 
nearly perpendicular, the lowest pressure in the storm will be nearly coincident 
with the centre of the storm, or nearly if not quite in the central calm. As 
stated previously, this last is in fact a feature which is generally observed to 
occur in the fierce cyclones of the transition periods, and in these also the wind 
velocity is approximately equal in all quadrants of the storm, at all events in the 
area in close proximity to the centre. These storms are also those which are 
mainly confined to the lower levels of the atmosphere. 

The case is however different in one of the cyclonic storms of the rains, 
which have been proved to extend up to very high levels, as they pass over hills of 
2,000 and 3,000 feet high with little or no change of intensity. In the rains these 
storms are formed in the advancing monsoon current, which roughly moves from 
south to north. The fact of there being a monsoon current blowing from the 
equator towards Northern India necessitates the existence of an anti-monsoon 
current, above the monsoon current, blowing from roughly the opposite 
direction, that is, in the south-west monsoon, the anti-monsoon current will 
undoubtedly have a southerly component. The upper layers of the under or 
south-west monsoon current will, therefore, be exposed to the action or friction 
of the lower layers of the anti-monsoon current, which will be moving in an 
opposite direction, or, in other words, the upper layers of the south-west monsoon 
current will almost certainly be retarded to some extent, and will be moving at 
a slower rate than those nearer the surface of the earth. 

Take the case of the axis or ascending air column of a cyclonic storm of 
the rainy season. It may in the first instance be formed nearly perpendicular 
to the surface of the earth; but it may or may not reach fully to the earth's sur- 
face on the one side, and to the upper layer of the monsoon current on the other. 
This axis is formed in a current of which the lower layers are probably moving 
towards the north more rapidly than the upper layers. Hence after its formation 
there will always be a tendency for the upper part of the axis to be left behind 
the lower part of the axis, or for the axis to be Inclined towards the south, and 
for the lower end of the axis to be shifted to the north, and perhaps even bent up 
from the earth's surface or away from its original position. Also if the storm 
is in existence for some days in a feeble form, this tendency may become more 
and more pronounced, and the axis may after some time be considerably bent, 
from the vertical and be also curved, the upper end pointing towards the south* 
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The cyclonic circulation of winds accompanying the central ascending a;r 
column of the storm will probably continue to rotate, roughly speaking, at right 
angles to this axis. The result which would follow from this is clear. There 
will be a position on the side of the inclination of the axis where the wind cir- 
culation will reach the surface of the ground, but every other part of the circum- 
ference of the storm will be raised to a considerable height above the ground. 
If the axis be bent to the south or south-east, then the only part of the actual 
cyclonic wind circulation which will reach the surface will be the westerly, west- 
south-westerly and south-westerly winds. All other quadrants of the strong 
winds forming part of the wind circulation will be so far above the level of the 
ground as to be quite imperceptible to all meteorological wind recording ins- 
truments. From this it also follows that the actual central calm, if such exists, 
in the storms of the rains would not be felt on the surface of the earth. For with 
only the southern edge of the plane of rotating winds touching the surface, 
while the axis of the storm is pointing southwards, the lower end of the axis, 
/>., the central calm would probably not reach to the surface of the ground at all; 
and thus could not be observed even though it existed. 

Underneath the plane of the rapidly moving circulation of winds, which 
would form the base of the actual storm area, and which near the centre, and at 
some distance from it, would be considerably above the surface of the ground, 
there would also probably be a subsidiary feeble circulation of winds similar in 
direction to the strong circulation obtaining above, which feeble circulation how- 
ever would be more of the nature of an eddy or eddies than of a true cyclonic 
circulation. 

Under the conditions noted above, therefore, the only position in which 
strong winds would be experienced in the storm would be in the southern quad- 
rant; and if the axis of the storm did not quite reach to the ground, as would 
appear to be quite possible considering the nature of the formation of the storm, 
the strong W.-S.-W. and S.-W. winds would only be felt at some considerable 
distance from the storm centre (as judged by the subsidiary circulation or eddy) 
but might from this point extend southwards for a long distance from the storm 
centre itself, while for a considerable distance round it, there would be an area 
of light winds in which a feeble partial and imperfectly developed cyclonic circu- 
lation of winds would be expected. Further, if the central axis of the storm or 
the position of ascensional currents be bent towards the south, and therefore 
away from the centre of the wind circulation, as it appears near the surface of the 
earth it is almost certain that the lowest barometric pressure would not coincide 
with the centre of the wind circulation, and that if the storm were moving in a 
northerly course, the lowest barometric pressure would be recorded some consi- 
derable time after the centre of the storm, as judged by the wind circulation, 
had passed northwards, while also the area of barometric depression instead of 
exhibiting a sharply defined and rather deep low pressure centre would show only 
a more or less diffused central depression of no great intensity. 

Thus it will be seen that, granting only the probable assumption that the 
central axis of a cyclonic storm may not always be perpendicular, but sometimes 
be inclined and in the case under discussion, towards the south, it is possible to 
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account for the great differences between the cyclones of the transition periods 
and the storms of the rains as laid down under the four heads on page 124. It 
will also be seen that an extension of the argument and the acceptance of the 
possibility of the axis being inclined in other directions than towards the south 
would account for the main force of the winds being found in any quadrant of 
the storm whatever, as in the N.-E. quadrant, as is found to be the case by Mr. Eliot 
in storms approaching the Coromandel coast. The force being in the northern 
half of the storm could of course be accounted for by an inclination of the storm's 
axis towards the north : the force being in the N.-E. quadrant could be accounted 
for by the inclination of the axis towards the N.-E. and so on. The discussion 
of the whole question would however occupy more space than can be given to it 
here. 

These conclusions, which are deduced from our knowledge of the general 
conditions of cyclonic storm formation, and of the general meteorological condi* 
tions during the south-west monsooui agree with the actual facts which have 
already been described as happening in the cyclonic storm under discussion^ 
There was the irregular cyclonic circulation of light winds under the central parts 
of the storm accompanied by a most violent circulation in the clouds above 
these light winds ; this irregular circulation appeared also to shift its position 
like an eddy, as for instance on the 22nd, when near Saugor Island ; and second, 
the sudden change from these light winds to winds of hurricane force from 
W.-S.-W. and S.-W., which violent winds, however, did not extend to any con- 
siderable distance either to e^st or west of the south of the storm, but which 
extended to a long distance iq the southerly direction. Here is also the entire 
absence of a calm centre, and finally there is the fact that the lowest barometric 
pressure was recorded several hours (10 to 14) after the storm centre as judged by 
the winds had passed. This last fact will again be referred to in the next section 
under discussion. This phenomenon of the barometric minimum being at a 
distance from the centre of wind circulation is a common character of cyclonic 
storjns. The whole of the characters just enumerated as pointed out previously 
are not isolated ones, but are common to many cyclonic storms of the rains 
and the above explanation is, therefore, suggested as accounting for these 
phenomena. 

One point more may be referred to, which is, that as the storm travelled 
inland, the area of strong winds appeared to close up from the south towards 
the centre as shown previously. This may perhaps be accounted for on the 
supposition that as the storm commenced to pass over the land surface, it 
began to experience more friction than over the sea surface. The friction would 
perhaps be greater over the area where the winds were strongest, /.^., over 
the southern quadrant, than over the area of lig^t winds, and thus the southern 
quadrant of the storm would be subject to a kind of dragging action. This 
would perhaps tend to make the plane of the rotating winds more horizon- 
tal than it had been, and if so would show the apparent closing up of the strong 
winds towards the centre. At the same time it would tend to make the storm 
axis gradually assume a more perpendicular position in its inland advanccj f>., 
to bring the minimum pressure gradually nearer to the centre of wind circulation, 
and this also appears to have been the case in this storm. 
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Discussion of the pressure distribution over the storm area during the for- 
mation of the storm, and for the first two or three days of its existence. 

In the previous chapter, and also in the detailed description of the daily 
meteorology, it has been mentioned that the storm centre, as judged by the wind 
circulation, was considerably to the north of the barometric minimum. In order 
to prove this point, which is an important one when viewed in the light of the 
previous discussion, it is desirable that the distribution of pressure should be care- 
fully worked out. 

The pressure distribution of this storm in its path from the 21st to the 24th 
of August can be conclusively proved by the numerous barometric observations 
taken at Saugor Island, and from the autographic records of pressure which are 
kept at the Calcutta (Alipore) Observatory. 

The pressures reduced to 32® and sea level at various hours from the aoth 
to the 24th August are given for Saugor Island in the first table ; while the hourly 
pressures at the Alipore Observatory art* given for the days, 22nd to 24th August, 
in the second table. 



Saugor Island. 

Barometric readings corrected and reduced to 32^ Fahr. and also to sea level from 20th 

to 2^ih August 1888. 



Date. 


Hours. 


I 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


12* 




1888. 






























August 


•20th . .^ 


A. M. . 

P. M. . 


• •• 

• •• 


• •• 


• •• 

• •• 


29*667 
•616 


• •• 

• •• 


• •• 

• •• 


• •• 

••• 


• • • 




29687 
705 


• •• 

• •• 


• •• 

• •• 


• •• 

• •• 


Do. 


sist • < i 


A. M. . 


• •• 


• • • 


• •• 


617 


• • • 


• •• 


• •• 


•672 


... 


•681 


• •• 


••• 


• • • 






P. M. . 


• •• 


• •• 


• •• 


•500 


• •• 


• •• 


• •• 


•531 




•575 


• • • 


• •• 


• •• 


Do. 


22nd • .4 


A. M . 


• •• 


f •• 


• • • 


•523 


• • • 


• •• 


• •• 


•530 




•512 


• • • 


• • • 


• •• 






P. M. . 


29-54 


• •• 


• •• 


•399 


• ■ • 


• •• 


• • t 


.«• 




•460 


• •• 


29567 


• •t 


Do. 


23rd . A 


A. M. . 
P. M. . 


• • • 


• •• 

• •• 


• •• 

• • • 


•431 
•383 


• •• 


• •• 

• •• 


• •• 

• • • 


•444 

• • • 




•440 
•475 


• •• 

• •• 


• « • 

•463 


• • • 

29-470 


Do. 


24th . .I 


A M. . 


•485 


29-471 


29*481 


•438 


29-476 


29-499 


29523 


. •54329^571 


•583 


29*576 


•561 


• •• 




P.M. . 


•532 


•533 


•538 


•524 


•536 


•560 


•571 


• • • 


••• 


•623 


• •• 


• •• 


• •• 


Do. 


25th . .4 


A. M. . 


•624 


• •• 


• •• 


•595 


• •• 


• •• 


•664 


•663 


• •• 


•699 


• • • 


• •• 


• •• 




I 


P. M. . 


• • • 


• •• 


• •• 


... 


• • • 


• •• 


• • • 


• •• 


••• 


... 


• •• 


• •• 


• •• 



Calcutta (Alipore). 

Barometric readings corrected and reduced to 32^ Fahr, and also to sea level from 22nd 

to 24th August 1888. 



Date. 



1888. 



Aogost 22Ild 
Do. 33rd 
Do. 24th 






Hours. 



p. M. 
A. M. 
P. M. 
A. M 
P. M. 



29-570 
-482 
•460 

•351 
•368 

•443 



29*544 
•456 
•440 

•342 
•365 
•450 



29-521 

•438 
•417 

•334 
•336 



29^530 

•435 
•419 

•325 
•333 
•456 



29-522 
•432 
•392 
•328 

•309 
•453 



29^539 



•445 
•389 
•345 
•306 
•467 



7 


8 


9 


10 


II 


29*543 


129*551 


29*557 


29*552 


29^543 


•458 


•484 


•493 


•500 


-484 


-402 


'408 


•412 


*402 


•391 


•348 


•380 


-400 


•398 


•388 


•333 


'401 


•419 


•435 


•455 


-500 


•542 


•565 


•576 


*579 



13 



29-529 

*463 
•379 
•383 
•455 
*578 
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The observations taken at Saugor Island clearly show that there was no se- 
rious fall of pressure on August 20th ; but that on the early morning of the 21st, 
a fall had commenced, for at 4 A. M. pressure was lower than on the previous 
day at the same hour by 0*05 inch, which fall had increased "by 4 P. M. to 0'ii6 
inch, and by 10 P.M. to 0*130 inch. Comparing the pressures hour by hour on 
the 22nd with the corresponding hours of the 21st, and allowing for the daily 
barometric tides, it will be found that the lowest pressure recorded at Saugor 
Island was 29440 inches at 10 A.M. of the 23rd, after which it began steadily to 
rise. The actual minimum was, however, recorded at 4 P.M. of the 23rd, but when 
the usual daily fall is allowed for, this pressure appears higher than that at 10 
A.M. 

The actual storm centre, as indicated by the wind circulation, must have 
passed to the east and north-east of Saugor Island sometime during the after« 
noon or evening of the 22nd, and at 10 A.M. of the 23rd it was certainly 50 miles 
to the north-east of that station, and in point of time the barometric minimum 
passed Saugor Island at least 12-^14 hours after the centre of the wind circula- 
tion. 

In the case of Calcutta also the pressures recorded began to show the influ- 
ence of the storm from the early morning of the 22nd, from which time an almost 
steady fall of pressure took place, which continued up to 6 A.M. of the 24thy 
when the lowest pressure 29*306 inches was recorded, after which a rather rapid 
rise set in, and during the following 12 hours a rise of 016 inch was recorded, 
and in 18 hours a rise of 0*272 inch. Even taking into consideration the diurnal 
oscillation of the barometer, it is found that the lowest pressures which were re- 
corded at about 5 to 6 A.M. nearly coincided with the actual minimum pressui:e 
of the storm, and as the centre of the storm determined from the wind circulation, 
had passed close to Calcutta on the previous evening about 7 o'clock, it is clear 
that the barometric minimum was about 10 or 11 hours behind the centre of the 
storm as ordinarily defined, while on the previous day the barometric minimum 
had been 12 to 14 hours behind the centre of circulation of the winds. It may 
therefore be noted that at this time there was a smaller interval below the two 
centres (z>., of winds and of pressure) than there was when the storm was near 

Saugor Island. 

Another point which deserves mention is the comparatively shallow nature 
of the depression, when the great velocity of the winds in the southren quad- 
rant of the storm is considered. The actual minimum pressure in the storm was 
certainly never lower than 29*25 inches. Saugor Island, Calcutta and Kishnaghur 
observatories were all close to the track of the storm centre, and they all agree 
well as to the pressures. The lowest pressure recorded was 29*306 inches at Cal- 
cutta at 6 A.M. on the 24th, Thus at no time did the pressures recorded fall more 
than about a quarter to a third of an inch below the normal pressure tor the 
period. This pressure may be contrasted with that recorded in the cyclone of 
September 1885, at False Point, [when the barometer fell to 27*135 inches, or 
about two and a half inches below the normal. 
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Short description of the rainfall accompanying the storm and 

OF ITS distribution. 

In the detailed discussion of the daily weather experienced during the forma- 
tion and advance of the storm, mention has been made of the extreme heavi- 
ness of the rainfall, and it will be remembered that in several instances falls of 
10 and 15 inches, within 24 hours, were recorded. The figures given in the 
daily meteorological tables in some cases differ slightly from those given in the 
rainfall tables, from the fact that the hours of observations for the two sets of 
data differed. Thus while from 8 A.M. of one day to 8 A.M. of the next, one 
fall may have been reported, from 6 P.M. of the first day to 6 P.M. of the next day 
(which hour was in 1888 the time for the record of rainfall at the numerous 
rainfall recording stations in Bengal) may give a totally different amount of rain. 
Taking up the usual rainfall figures measured in 1888 at 6 p.m. for brief discus- 
sion, the falls on August 21st, the first day of the formation of the storm, were 
light only, and there were only a few stations which showed more than 2 inches. 
On the 22nd the falls had increased rather rapidly In heaviness ; Dharamsala and 
Kendrapara in the Cuttack district each received more than 7 inches ; Salipore . 
and Jagatsingpore received 5 inches; Chandbali, Cuttack and False Point more 
than 4 inches, and so on. The heavy falls were thus mainly confined to Orissa 
to the south-west of the storm centre. On the 23rd, when the centre was near 
Calcutta, the falls increased in heaviness in the Midnapore district, at Saugor 
Island, &c. On that day Contai recorded 633 inches, False Point, Balasore, 
Cuttack, and Kendrapara from 5 to 6 inches, and Dharamsala, Bhuddruck, Sorah, 
Jellasore and Saugor Island between 4 and 5 inches. Again the area of heavy 
rainfall was to the south and south-west of the storm. 

On the 24th when the storm centre was near Kishnaghur, the falls became 
exceptionally heavy over the 24-Pergunnahs, Hooghly and Howrah districts; 
while the falls in the Midnapore district and in Orissa were not quite so heavy. 
On that day Oolooberia reported the excessive fall of 15*42 inches; Dum-Dum, 
one of 12*36 inches; Howrah, one of ii*66 inches; Saugor Island, ii'i4 inches, 
and Calcutta, 10*19 inches; while very numerous stations received falls of 4 and 
5 inches, and upwards. On that day, therefore, the heaviest falls were to the 
south of the centre. 

On the 25th the falls were not so excessive as they had been on the 24th; 
but the decidedly heavy rainfall covered a wider area, and falls of 2 and 3 
inches, and in some cases of 4 and 5 inches, were common in the Burdwan, Ban- 
koora, Nuddea, Chittagong, Backergunge, and other districts. On that day there- 
fore it would appear that behind the storm a heavy wave of moisture-laden 
winds was beginning to pass generally over the south-east of the Province, 

On the 26th the heavy falls were principally confined to the Sonthal Per- 
grunnahs. South Bhagalpur, Monghyr, Patna, and Gya districts, and the following 
stations reported amounts of from 4 to 6 inches : Arrah, Nowada, Pakri-Bara- 
wan, Behar, Barrh, Beguserai, Jamui, Sheikpura, Kolgong, Rajmehal, and Giridi. 
So that on that day when the storm was in the Sonthal Pergunnahs, the heavy 
falls were becoming more generally distributed on all sides of the centre. 
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f -.vi^-1 >»."t V, T."» »-:»t.^-.- - =r: ■• :r*.v — T5:n n mil irtsr c= isrn, ma irrc ra g 
r*r* -,>:*. r,: :ir'-* :!»:«■— T-^T ':Trt :.^ir:::r^ :^ :nr^ Tm::*. Ti iliis^TxCa rie rsinfall 
;#'^r.:''.r^ y'*rje---".i.:- ir w.T. Z'^^cfL. -"ift 'i.*.£ "T-fn ne jCTti t:: The J^tfi Arz^rzst 

*v^c-»:. / v-r:i ■::ii» :.-«*-,:< if n^ ;r.":r-n. Ti-.is i "sil *sc•^!^3:r ac "ncies was re- 

•• ^i* 'i.'^^r V v,»int:r/ ^^ftr* -.«.!.•; *i.:.»-ni:T:r if ai:!i?±s "v^sr; r^j::rfe;f. rEaen ex- 
*--^ii^-^ 1 i I'V^ii irii-: icrt:i-v'irT~rr'7 tir^r^iiTi. =:ir-r:imii'±d zn iccii r-jics bj areas 
%-\i*r* ::!*• Nt.- T<r^ji :'-jn z\'^\ '.\ n:he:?. in-i rt:^ Ta-^li frricifies xr pissc Calcntta, 
"^■'v;-?;'! ^^nr.";*. ?'jf\j\. "rj". v.r^ S:»ir:^ r*rri-i:i.i.T!». i-iii -fitirt L31J 3eaar. ce^ng 

• ->*•- tr:i* V "".■.I i?i. ", tMf* :.i-ld TiT.'iri ZTZ^z zi zi ^ inciesw iiid eTia a some 
':wu*^ Tr*r^ "v^'r*-w 5 'r.rjr,'^. 

T'-.^ ^?-^m •»■-.•>/•: ?:;u iictt '-«in c'iC"i^=ei tx? T-i.3abtet£> qtic of those 
^!ii;^<*<*/i ;i.t ' "rrr.rr.'r, x^j-^ttsa 'A "Ji^ r^zs^ z'lz it Trill b«s f:rizi to or-sent some 
ir'.f>.r*"**'.-.y ?<^Mr*i. i: r.-^t anv cf s^^nit'^iar -CTtlrr. It W3« f.?med close to the 
Uft/i ^'A rjrj»r ar* 2kr*a VirTr,'i'dtd riib»r riiiklj :- riree sides oct of four by 
yf^/y.T\'f tf^'i.^j^A -nitttiroiCi^ita.! ob«^rri:arl-5, =0 tiiE the main features of 
^K#^ f^r?v;;i?'>/r. ^/f th^ *v>r.T, car. b* tcslHW traced. 

Tr.^ lr/:%V/r;/ '•rf thi^ at^ra fally bears aiit the candensation theory of the 
f'/frr^^if i^r^ of cyJr^rik ^torm.5. It was tornieii over an area where there had been 
U,r 'A '/,%xA*\t\r,\^, p<*-rjvi a p«*rsister*t ind :cat:oa ot co^iparatively low pressure, 
AxA v/*!r wbl^b *r<5a %veral smaller cyclonic storms of less importance had 
\^»'U \f,ixu^A \frKv\fpyiA\'i* Over this area, for some days, light variable winds 
m^-.f*-. t^.y^^i^Ay 'auA probably at this time there was ascensional air motion taking 
\f\'*uA 07^.r it., I'/iit thin cannot be actually proved. There is however abundant 

• tAf.xyf.^. fA h^tnvy rain falling over this area and to the south of it, and with the 
4t,u\\un'AUt:f, of tb^<%e condition the cyclonic storm was gradually developed, 
■An*\ tA\f\f\\y intrn'A^fA in intensity. In its earlier passage over the land the wind 
/ if/.iil;ff Ion round th^ centre for adiameter of about 160 miles was light in force, 
\tu\ iff Mi^ tiffUih of thift, most violent winds of hurricane force existed, but which 
iH ifh^r fixi^jtflfA far to the south-east nor to the south-west of the storm centre. 
1 Uf. lr;iriftition alfto from the light winds to the winds of hurricane force was also 
>flrrfO<;f Aiidilcn in character. The centre of the storm further, as judged by the 
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wind circulation, was at one time many miles (at least 50 or 60) to the north of 
the storm centre ste judged by the barometric pressures; but as the storm 
travelled over the land, both the violent part of the wind circulation, and also the 
centre of lowest pressure, closed up towards the centre of the wind circulation, 
and they may, when the storm reached Behar, have almost coincided with the 
centre of the wind x:ircuIation, but this cannot be actually proved. 

In the absence of any explanation hitherto put forward for these and for 
certain other phenomena of the cyclonic storms of the rains, suggestions are 
made under the section devoted to the discussion of the distribution of the 
winds, &c., which it is believed may help in the solution of this problem. At all 
events the facts noticed in this storm may be explained by some such theory 
as that put forward, though it is not contended that such a theory can be proved 
by the examination of a single storm. But as some kind of a theory is neces- 
sary to work upon, if any advance is to be made in the subject, the theory is put 
forward in the hope that further work may be done to clear up the doubtful or un- 
explained points in such storms. 
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Plate XIV. 
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Plate XTI. 
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Plate XIII. 
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Plate XVII. 
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